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Prefaee 


The study of seetional anatomy of the human 


body goes baek to the earliest days of systematie 
topographieal anatomy. The beautiful drawings of 
the sagittal seetions of the male and female trunk 
and of the pregnant uterus by Leonardo da Vinei 
(1452-1519) are well known. Among his figures, 
which were based on some 30 disseetions, are a 
number of transverse seetions of the lower limb. 
These constitute the first known examples of the use 
of eross-seetions for the study of gross anatomy and 
antieipate modern technique by several hundred 
years. In the absenee of hardening reagents or 
methods of freezing, seetional anatomy was used 
seldom by Leonardo (O'Malley and Saunders, 1952). 
Andreas Vesalius pictured transverse seetions of 
the brain in his Fabriea published in 1543 and in 
the seventeenth century portrayals of seetions of 
various parts of the body, including the brain, eye 
and the genitalia, were made by Vidms, Bartholin, 
de Graaf and others. Drawings of sagittal seetion 
anatomy were used to illustrate surgical works in the 
eighteenth century, for example those of Antonio 
Searpa of Pavia and Peter Camper of Leyden. William 
Smellie, one of the fathers of British midwifery, 
published his magnifieent Anatomieal Tables in 1754, 
mostly drawn by Riemsdyk, which eomprised mainly 

iam Hunters i11ustrations of the 



sagittal seetions; 

human gravid uterus are also well known. 

The obstaele to detailed seetional anatomiea 
studies was, of course, the problem of fixation 
of tissues during the cutting proeess. De Riemer, 
a Dutch anatomist, published an atlas of human 
transverse seetions in 1818, which were obtained by 
freezing the eadaver. The other technique developed 
during the early nineteenth century was the use of 
gypsum to envelop the parts and to retain the organs 
in their anatomieal position - a method used by the 
Weber brothers in 1836. 

Pirogoff, a well-known Russian surgeon, produced 
his massive five-volume eross-seetional anatomy 
between 1852 and 1859, which was i11ustrated with 
213 plates. He used the freezing technique, which he 
elaimed (falsely, as noted above) to have introduced 
as a novel method of fixation. 

The seeond half of the nineteenth century saw the 
publication of a number of excellent seetional atlases, 
and photographie reproductions were used by Braun 
as early as 1875. 

Perhaps the best known atlas of this era in the 

iam Macewen, 



United Kingdom was that of Sir 
Professor of Surgery in Glasgow, published in 1893. 
Entitled Atlas of Flead Seetions, this eomprised a 


series of eoronal, sagittal and transverse seetions 
of the head in the adult and ehild. This was the first 
atlas to show the sku11 and brain together in detail. 
Macewen intended his atlas to be of praetieal, 
elinieal value and wrote in his prefaee The surgeon 
who is about to perform an operation on the brain 
has in these eephalie seetions a means of refreshing 
his memory regarding the position of the various 
structures he is about to encounter x ; this from the 
surgeon who first proved in his treatment of eerebral 
abseess that elinieal neurological loealization could 
be eorrelated with accurate surgical exposure. 

The use of formalin as a hardening and preserving 
fluid was introduced by Gerota in 1895 and it was 
soon found that thorough perfusion of the vascular 
system of the eadaver enabled satisfaetory seetions 
to be obtained of the formalin-hardened material. 
The early years of the twentieth century saw the 
publication of a number of atlases based on this 
technique. Perhaps the most eomprehensive and 
beautifully executed of these was A Cross-Section 
Anatomy produced by Eyeleshymer and Sehoemaker 
of St Louis IJniversity, which was first published in 
1911 and whose masterly historieal introduction in the 
1930 edition provides an extensive bibliography of 
seetional anatomy. 



Leonardo da Vinei. The right leg of a man 
measured, then cut into seetions (Source: The Royal 
Collection © 2007 Her Majesty Queen Elizabeth II). 
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lntroduction 


The importanee of eross-seetional anatomy 

Successive authors of atlases on seetional anatomy 
have emphasized the value to the anatomist and 
the surgeon of bei 
dimension. It is always difficult to eonsider three 
dimensions in the minds eye; to be able to view 
the relationships of the viseera and faseial planes in 
transverse and vertieal seetion helps to elarify the 
eonventional appearanees of the bodys structure as 
seen in the operating theatre, in the disseeting room 
and in the textbook. 

The introduction of modern imaging techniques, 
espeeially ultrasound, computed tomography 
(CT) and magnetie resonanee imaging (MRI), has 
enormously expanded the already eonsiderable 
importanee of seetional anatomy. The radiologist, 
neurologist, internist, ehest physieian and 
oneologist, as well as speeialists in the various fields 
of surgery have had to re-educate themselves in 
the appearanees and relationships of anatomieal 
structures in transverse and vertieal seetion. Indeed, 
preeise diagnosis, as well as the detailed planning 
of therapy (for example, the ablative surgery of 
extensive eaneer) and of interventional radiology 
often depends on the eross-seetional anatomieal 
approaeh. 

This atlas eombines three presentations of eross- 
seetional anatomy - that of the disseeting room, 
CT and MRI. The series are matehed to eaeh other 
as elosely as possible on opposite pages. Students 
of anatomy surgeons, elinieians and radiologists 
should find the i11ustrations of anatomieal eross- 
seetions (obtained by the most modern techniques of 
preparation and photographie reproduction) and the 
equivalent cuts on imaging (obtained on state-of-the- 
art apparatus) both interesting and rewarding. 


ng able to view the body in this 


Preservation of eadavers 

Preservation of the eadavers used for the seetions 
in this atlas was by standard embalming technique, 
using two eleetrie motor pumps set at a maximum 
pressure rate of 15p.s.i. Preservative fluid was 
circulated through the arterial system via two 
cannulae inserted into the femoral artery of one 
leg. A partial flushing of blood was effeeted from 
the aeeompanying femoral vein by the insertion of a 
large-bore drainage tube. 

After the successful aeeeptanee of 20 L of 
preservative fluid, loeal injeetion by automatic 
syringe was earried out on those areas that remained 
unaffected. On average, approximately 30 L of 
preservative fluid was used to preserve eaeh eadaver. 

Following preservation, the eadavers were stored 
in thick-gauge polythene tubes and refrigerated 


to a temperature of 10.6°C at 40 per eent humidity 
for a minimum of 16weeks before seetioning. This 
period allowed the preservative solution to saturate 
the body tissues thoroughly resulting in a highly 
satisfaetory state of preservation. 

The ehemieal formula for the preservative solution 
(Logan et a/., 1989) is: 


Methylated spirit 64 over proof 

12.BL 

Phenol liquefied 80% 

2.5 L 

Formaldehyde solution 38% 

1.5 L 

Glyeerine BP 

3.5 L 

Total 

= 20 L 

The resultant working strengths of eaeh 
is: 

constituent 

Methylated spirit 

55% 

Glyeerine 

12% 

Phenol 

10% 

Formaldehyde solution 

3% 


The advantages of this particular preservative 
solution are that (i) a state of soft preservation is 
aehieved; (ii) the low formaldehyde solution eontent 
obviates excessive noxious fumes during disseetion; 
(iii) a degree of natural tissue colour is maintained, 
which benefits photography; and (iv) mould growth 
does not occur on either whole eadavers thus 
preserved or their subsequent proseeted and stored 
parts. 

Safety footnote 

Sinee the preparation of the anatomieal material 
for this book, in 1988, there have been several 
major ehanges to health and safety regulations 
eoneerning the use of eertain ehemieal 
constituents in preservative (embalming) fluids. It 
is important, therefore, to seek loeal health and 
safety guidance if intending to adopt the above 
preservative solution. 


Seetioning 

n order to produce the 119 eross-seetions illustrated 
in this atlas, five preserved eadavers, two male and 
three female, were utilised in addition to five upper 
and five lower separate limbs and two temporal bone 
speeimens. 

The parts to be seetioned were deep-frozen to 
a temperature of -40 °C for a minimum of 3days 
immediately before seetioning. 
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Seetioning was earried out on a purpose-built AEW 
600 stainless-steel bandsaw (AEW Delford Systems, 
Gresham Honse, Pinetrees Business Park, Salhouse 
Road, Norwich, Norfolk, NR7 9BB, England). The 
maehine is equipped with a 10 horse power, three- 
phase eleetrie motor eapable of producing a eonstant 
blade speed of 6000feet/minute. 

A fine-toothed (four skip) stainless-steel blade was 
used, 19 mm in depth and preeisely 1 mm in thiekness 
(including tooth set). 

The design and preeision manufacture of the 
maehine results, during operation, in the loss of only 
1 mm of material between eaeh seetion. 

Seetions were taken from the eadavers to the 
followina thiekness of cut: 


Head 

1 em serial 

Temporal bones 

at seleeted levels 

Neek 

1.5 em serial 

Thorax 

2 em serial 

Abdomen 

2 em serial 

Pelvis male 

2 em serial 

Pelvis female 

2 em serial 

Lovver limb 

at seleeted levels 

Llpper limb 

at seleeted levels 


Computed tomography 

Sinee the invention of CT by Sir Godfrey Hounsfield 
(1973) who was awarded a Nobel Prize for its 
contribution to medieine, there has been renewed 
interest in seetional anatomy. Despite the high 
eost, CT systems are now used widely throughout 
more affluent countries. Radiologists in particular 
have had to go through a rapid learning proeess. 
Several excellent seetional CT anatomy books have 
been written. More modern CT teehnology allows a 
wider range of structures to be demonstrated with 
better image quality, due mainly to improved spatia 
resolution and shorter data-acquisition times. Spira 
CT techniques have lowered data acquisition time 
further stiII, allowing a volume acquisition during 
a single breath-hold - henee, the justification for 
yet another atlas that eorrelates anatomieal and CT 
images. The development of multidetector CT allows 
multiple thin seetions to be acquired during a single 
breath-hold. The computer ean then assimilate this 
volume of data, from which eoronal, sagittal and 3D 
images ean be extracted. 

Most of the images in this volume have been 
obtained on Siemens (Forehheim, Germany) CT 
systems in Addenbrookes Hospital, Cambridge. 
maging protoeols have continued to evolve from the 
original deseriptions (e.g. Dixon x 1983a), particularly 
with the advent of multi-detector CT systems eapable 
of performing isometrie volume acquisitions. Oral 


eontrast medium is nowadays less often given for 
abdomino-pelvie studies; thus the stomaeh and 
small bowel may be filled with water dense materia 
rather than opaeified as in the past. For some 
applieations (e.g. CT eolonography) the bowel may 
be intentionally distended with gas. There has also 
been a generalised inerease in the use of intravenous 
eontrast agents and thus in most seetions the vessels 
will appear opaque, aeeording to the timing of the 
data acquisition following the injeetion. 

Preeise eorrelation between the eadaverie seetions 
and the elinieal images is very difficult to obtain in 
praetiee. No two patients are quite the same shape. 
The distribution of fat, particularly in the abdomen, 
varies from patient to patient and between the sexes 
(Dixon, 1983b). Fnrthermore, there are the inevitable 
physiologieal diserepaneies between eadaverie sliees 
and images obtained in vivo. These are espeeially 
notieeable in the juxta-diaphragmatic region. In 
partienlar, the vertebral levels do not quite eorrelate 
because of the effeet of inspiration; all intrathoraeie 
structures are better displayed on images obtained at 
suspended inspiration. Furthermore, in order to obtain 
as preeise a eorrelation as possible, some CT images 
may not be quite of optimal quality. A further difficulty 
encountered when attempting to eorrelate the two sets 
of images is caused by the faet that CT involves ionizing 
radiation. The radiation dose has to be kept to the 
minimum that answers the elinieal problem; thus, it is 
not always possible to find photogenie examples of the 
anatomy shown in the eadavers for all parts of the body. 

Some knowledge of the X-ray attenuation of norma 
structures is useful to assist interpretation of the 
images. The Hounsfield seale extends from air, which 

-1000 HU (Hounsfield units), through pure 
water at 0HU, to beyond +1000 HU for dense eortiea 
bone. Most soft tissues are in the range +35 to +70 HU 
(kidney, muscle, liver, ete.). Fat provides useful negative 
eontrast at around -100 HU. The displayed image 
ean appear very different depending on the ehosen 
window width (the spread of the grey seale) and the 
window level (the eentre of the grey seale). These 
differenees are espeeially apparent in Axial seetion 
8 of the thorax, where the images are displayed both 
at soft-tissue settings (window 400, level +20 HU) 


measures 


and at lung settings (window e.1250, leve 


850 HU). 


Such image manipulation merely requires alteration 
of the stored eleetronie data at the viewing eonsole, 
where any parameters ean be ehosen. The hard-eopy 
photographie reeord of the eleetronie data is always a 
rather poor representation. Indeed, in elinieal praetiee, 
it may be difficult to display all structures and some 
esions on hard-eopy film. 


Magnetie resonanee imaging 

The evolution of MRI to its present status from long- 
established ehemieal magnetie resonanee techniques 
has been gradual. A key milestone occurred when 
Lauterbur (1973) first revealed the imaging potentia 
of MRI. Clinical images followed quickly, initially from 
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Aberdeen and Nottingham (e.g. Hawkes et ai, 1980). 
Subsequently Sir Peter Mansfield (Nottingham) was 
to share a Nobel Prize with Lauterbur for its invention. 
Subsequent researeh by various manufacturers has led 
to a plethora of techniques, moving toward shorter and 
shorter acquisition times, some of which are nearly as 
short as CT data acquisition. Most of the MR images in 
this volume were obtained on GE (Milwaukee, USA) MR 
systems in Addenbrookes Hospital, Cambridge. 

The physies of MRI are substantially more complex 
than CT, even though the prineiples of picture 
elements (pixels) derived from volume elements 
(voxels) within the body are similar, along with the 
partial volume artefaets that ean occur. Much of the 
computing and viewing software is similar; indeed, 
many manufacturers allow viewing of CT and MR 
images on the same viewing eonsole. 

Central to an MRI system is a very strong magnet, 
usually between 0.2 and 3.0 Tesla (T). 1T= 10000 
Gauss; the earths magnetie field strength is approxi- 
mately 0.5 Gauss. 

When the patient is in the magnet, the hydrogen 
protons within the body align their spins aeeording 
to the strength and direetion of the magnetie field. 
The hydrogen protons within the water of the body 
are particularly suitable for magnetie resonanee 
techniques. At 1.0T, protons within hydrogen nuclei 
resonate at approximately 42.6 MHz. The protons ean 
be excited so that the net magnetism of the spins 
is flipped by the applieation of a radiofrequency 
signal. Gradient magnetie fields are applied to vary 
the preeessional frequency. The emitted signal is 
deteeted as an eeho to provide spatial information 
and data about the ehemieal environment of the 
protons within the voxek ete. 

Some eommon imaging sequences are: 



numerous techniques have been devised. These 
include gradient eeho sequences, whereby the 
magnetization is never allowed to reeover fully. 
Other techniques involve a rapid succession 
(train) of RF pulses and eehoes, requiring 
advaneed computer proeessing. 

Tissue-specific techniques: the different environ- 
ments of protons (fat, water, flowing blood, ete.) 
mean that protoeols ean be adapted to accentuate 
eertain features. Fat ean be suppressed by the 
applieation of a RF pulse at the resonant frequency 


of fat followed 



a gradient pulse to null the 


signal from fat. Images ean also be generated to 
show either statie fluid or flowing blood. 

Because of the range of possible sequences, 
the appearanees of the resulting images vary 
eonsiderably. It is important to realize that the 
grey seale of the image refleets the intensity of the 
returning signal. There are no absolute values, such 
as in CT. 

n general, fat returns high signal and appears bright 
(white), unless fat suppression is used (see above). 

There is not sufficient water vapour in air to 
produce a signal. Therefore, air always returns very 
little signal and appears dark (blaek). Dense eortiea 
bone also appears blaek; eortieal bone has very 
tightly bound protons within its structure, and the 
laek of mobility results in reduced signal. Medullary 
bone eontains a lot of fatty marrow and thus usually 
appears bright. Sequences ean be performed so that 
blood within the vessels wi11 return high signal; this is 
the basis of magnetie resonanee angiography. 

n the magnetie resonanee images presented here, 
the sequence(s) have been ehosen to demonstrate 
eertain anatomieal features to best effeet. Thus, 
the preeise parameters and the appearanee vary 




Orientation of seetions and images 



Proton density images: eonventionally acquired extensively. As with computed tomography, there 
using a long repetition time (TR; e.2000 ms is inereasing use of intravenous gadolinium-based 

between signals) and a short eeho time (TE; agents; fat suppressed imaging is also inereasingly 

e.20 ms) before readout. These provide a map used. 

of the distribution of hydrogen protons (mainly 
within water). 

T1-weighted images: eonventionally acquired with 
short TR (c.700ms) and short TE (c.20ms). They A eoneerted effort over reeent years has meant that 
are useful for demonstrating the anatomy. The T1 axial eross-seetional and eoronal images are 

time of the tissue refers to the time taken for the viewed in a standard eonventional manner. Hitherto, 

longitudinal magnetism to deeay following the there was wide variation, which led to eonsiderable 
radiofrequency (RF) pulse and involves energy loss confusion and even medieolegal eomplieations. 
to the lattiee in the ehemieal environment. All axial eross-seetional images in elinieal praetiee 

T2-weighted images: eonventionally acquired are now viewed as shown in Figure A; that is, from 


now 


using long TR (e.g. 2000 ms) and 


ong 


TE 


'below' and 'looking upk This is the logieal method, 


(80+ms). These images often show oedema and in so far that the standard way in which a doetor 
fluid most elearly and are good for demonstrating approaehes the examination of the supine patient is 
esions. The T2 time of the tissue refers to the from the right-hand foot end of a couch. The image 
time taken for the transverse magnetism to deeay is 


thus 


n 


the eorreet orientation for the doetors 


following the RF pulse. It involves the way in palpating right hand. For example, the doetor 
which the spin of one proton interaets with the has to 'reaeh aeross' the image in order to find the 


spins of neighbouring protons. 


spleen, exactly as he or she would during the eliniea 



Fast imaging sequences: in order to eomplete examination of the abdomen. Similarly, for the head, 
acquisitions quickly (e.g. within a breath-hold), the right eye is the one more aeeessible for right- 
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Figure A. View from below looking up 


Anterior 



Posterior 


Figure B. 


Anterior 


Media 


Posterior 



Lateral 


Figure C. 


handed ophthalmoseopy. Thos, all axial seetions 
should be eonsidered, learned and even displayed 
vvith an orientation logo shovvn in Figure B. This is 
the same orientation as that used for other images 
(e.g. ehest X-ray). Here, again, the right of the patient 
is on the vievvers left, just as if the elinieian vvas about 
to shake hands vvith the patient. 

There is novv vvorldvvide agreement over this matter 
vvith regard to axial imaging. Furthermore, many 
anatomy books have adopted this approaeh so that 
students learn this method from the outset. Ideally, 
embryologists and members of a11 other diseiplines 

anatomieal orientation should, 


eoneerned 


vvith 


nltimately, eonform to this method. 

The orientation logo in Figure B is suitable for the 
head, neek, thorax, abdomen and pelvis. In the limbs, 
hovvever, vvhen only one limb is displayed, further 
elarifieation is required. All depends on vvhether 
a right or left limb is being examined. To assist this 
quandary x a medial and a lateral marker is provided 
in Figure C. In this book, a left limb has been used 
throughout. Again, vievving is as from 'belovv 7 . 

The orientation of eoronal images has also been 
standardized so that they are vievved vvith the 
patients right on the left, exactly as for a ehest X-ray 
or vvhen talking to the patient faee to faee. 

There is no firm standardization of sagittal images. 
Various manufacturers display their images in different 
vvays. Although there is a eertain logie in vievving 
from the patients right side, the visual approaeh for a 
elinieian examining a patient on a couch, the majority 
of manufacturers display sagittal images vievved from 
the left. Thus, in this book most sagittal images are 
vievved from the left side of the patient. 


Figure D, line A: the radiographie baseline used 
for axial head seetions and images in this atlas has 
been seleeted as that mnning from the inferior 
orbital margin to the external auditory meatus. This 
allovvs most of the brain to be demonstrated without 
excessive bony artefaet. 

Figure D, line B: for seetions and images of the 
neek and the rest of the body, a true axial plane has 
been used. 
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Interpreting eross-seetions: helpful hints 
for medieal students 


When first eonfronted vvith an anatomieal eross- 
seetion or a eorresponding CT/MRI image, students 
are often overvvhelmed by the amount of structural 
information on display to be identified. This 
apprehension may be overeome by adopting a 
logieal approaeh to interpretation by appreeiating the 
'tight-paeked' eompartmental eomposition of a eross- 
seetion. The follovving series of 'bmld-np' pictures 
(A-L) of an anatomieal axial eross-seetion have been 
ereated in order to illustrate this strategy of thought. 



The above is an axial eross-seetion through the 
abdomen of an adult male subject. 

Many important key structures are displayed, 
but vvhere to begin identifying them in a logiea 
sequence? 

First establish: 


1. Vievv: 


Is the vievv looking up or dovvn? 

The orientation auide will solve this. 


2. Seetion leve 


Where does the sliee pass through the 
body of the subject? 

The seetion level auide will solve this. 


in a logieal tour of the seetion 
over the page vvith picture A and build up your 
knovvledge through the sequence of pictures to L. 


, beginning 


Novv beg 



Orientation 


Anterior 



Posterior 



Seetion leve 




xv 




























INTERPRETING 

CROSS-SECTIONS 




Human Seetional Anatomy 




A Vertebral body of twelfth thoraeie vertebra, 
spine, transverse proeess and laminae, spinal 
eord within the meninges. 


D Para and perirenal (perinephrie) fat capsules 
surrounding the kidneys. 






B Outer skin of abdominal wall and baek, muscles 
of the abdominal wall, ribs, intereostal muscles, 
ereetor spinae muscles of baek, psoas muscles. 
Appreeiate the size of the abdominal eavity. 


E Liver (green bile staining from the gall bladder), 
gall bladder, eommon bile duct, hepatie 
artery and portal vein (the largest of the three 
eomponents of the portal triad). 



C Left and right kidney; disparate in size because 
the left is positioned higher than the right within 
the abdomen. 


F Aorta (misshapen in this subject due to 
arterioselerosis). At this level (T12), it is just 
emerging behind the median arcuate ligament 
into the abdominal eavity. 









































Human Seetional Anatomy 



G Inferior vena eava separated from the portal triad 
by the epiploie foramen (foramen of Winslow). 


J The panereas (head, body and tail). 



H Adipose tissue eontaining small blood vessels, 
lymph nodes, lymphaties and the fine nerves of 
the sympathetie trunk. 


K Stomaeh, part of pylorus with part of first part 
of the duodenum, right gastro-epiploie blood 
vessels within omentum. 



I The spleen. 


L Large bowel (portion of transverse and 
deseending eolon, the splenie flexure), 
surrounded by greater omentum. 



A detailed account of a simi 


ar seetion to this with an aeeompanying CT ean be found on pages 138-141. 
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BRAIN 



Superficial disseetion A-B 


J 



A Left eerebral hemisphere. From above, with the B Right eerebral hemisphere. From above, with the 

araehnoid mater and blood vessels removed araehnoid mater and blood vessels intaet 

1 Longitudinal eerebral fissure (arrowed) 12 Araehnoid granulations 

2 Frontal pole 13 Superior eerebral veins 

3 Middle frontal gyrus 

4 Superior frontal sulcus 

5 Preeentral gyrus 

6 Central sulcus 

7 Posteentral gyrus 

8 Posteentral sulcus 

9 Inferior parietal lobe 

10 Parieto-oeeipital fissure 

11 Oeeipital gyri 





Superficial disseetion C-D 




BRAIN 





C Right eerebral hemisphere, cerebellum and brain 
stem. From below, with the araehnoid mater and 
blood vessels intaet 


D Left eerebral hemisphere, cerebellum and brain 
stem. From below,with the araehnoid mater and 
blood vessels removed 


1 Longitudinal eerebral fissure (arrowed) 

2 Frontal pole 

3 Inferior surface of frontal pole 

4 Temporal pole 

5 Inferior surface of temporal pole 

6 Internal earotid artery 

7 Optie ehiasma 

8 lnfundibulum 

9 Parahippoeampal gyrus 

10 Basilar artery 

11 Labyrinthine artery 

12 Right vertebral artery 

13 Medulla oblongata 

14 Tonsil of cerebellum 

15 Cerebellar hemisphere 

16 Oeeipital pole 


17 Orbital gyri 

18 Olfaetory bulb 

19 Olfaetory traet 

20 Medial olfaetory stria 

21 Lateral olfaetory stria 

22 Inferior temporal 
sulcus 

23 Optie nerve (II) 

24 Collateral sulcus 

25 Optie traet 

26 Oculomotor nerve (III) 

27 Mamillary body 

28 Pons 


29 Troehlear nerve (IV) 

30 Trigeminal nerve (V) 

31 Abducent nerve (VI) 

32 Faeial nerve (VII) 

33 Vestibulocochlear 
nerve (VIII) 

34 Flocculus 

35 Glossopharyngeal 
nerve (IX) 

36 Vagus nerve (X) 

37 Hypoglossal nerve 
(XII) 

38 Aeeessory nerve (XI) 
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BRAIN 



Superfìcial disseetion E 



E From the left, with the araehnoid mater and blood 
vessels intaet 

1 Rolandie artery (in eentral sulcus) 

2 Superior anastomotie vein (Trolard f s) 

3 Superior eerebral veins 

4 Lateral fissure 

5 Inferior anastomotie vein (Labbé) 

6 Superior eerebellar artery 

7 Basilar artery 

8 Vertebral artery 







Siiperfiáal disseetion F 


BRAIN 




F From the left, with the araehnoid 

1 Central sulcus 

2 Preeentral gyrus 

3 Posteentral gyrus 

4 Preeentral sulcus 

5 Inferior frontal sulcus 

6 Superior frontal gyrus 

7 Inferior frontal gyrus 

8 Orbital gyri 

9 Posteentral sulcus 

10 Lateral fissure 

11 Superior temporal gyrus 


mater and blood vessels removed 

12 Superior temporal sulcus 

13 Middle temporal gyrus 

14 Inferior temporal sulcus 

15 Inferior temporal gyrus 

16 Parieto-oeeipital fissure (arrowed) 

17 Lunate sulcus 

18 Anterior oeeipital sulcus 

19 Pons 

20 Flocculus 

21 Cerebellar hemisphere 

22 Medulla oblongata 
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G Median sagittal seetion. The left half, from the 
right, with the araehnoid mater and blood vessels 
intaet 

1 Callosomarginal artery 

2 Perieallosal artery 

3 Calcarine artery 

4 Posterior inferior eerebellar artery 

5 Anterior eerebellar artery 

6 Orbital artery 

7 Basilar artery 

8 Anterior inferior eerebellar artery 

9 Left vertebral artery 
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BRAIN 



H Median sagittal seetion. The left half, from the right, with the araehnoid mater and blood vessels removed 


1 Superior frontal gyrus 

2 Cingulate sulcus 

3 Cingulate gyrus 

4 Callosal sulcus 

5 Corpus callosum - body 

6 Corpus callosum - genu 

7 Corpus callosum - splenium 

8 Fornix 

9 Caudate nucleus (head) in wall 
of lateral ventriele 

10 ehoroid plexus, third ventriele 

11 lnterventricular foramen 
(Monro) 

12 Thalamus 

13 Massa intermedia 


14 Anterior commissure 

15 Pineal body 

16 Posterior commissure 

17 Superior colliculus 

18 Aqueduct (of Sylvius) 

19 Inferior colliculus 

20 Meseneephalon 

21 Hypothalamus 

22 Mamillary body 

23 lnfundibulum 

24 Uncus 

25 Optie nerve (II) 

26 Oculomotor nerve (III) 

27 Troehlear nerve (IV) 

28 Parahippoeampal gyrus 


29 Rhinal sulcus 

30 Pons 

31 Pontine tegmentum 

32 Fourth ventriele 

33 Nodulus 

34 Anterior lobe of cerebellum 

35 Parieto-oeeipital fissure 

36 Calcarine sulcus 

37 Cerebellar hemisphere 

38 Tonsil of cerebellum 

39 Inferior eerebellar peduncle 

40 Pyramid of medulla oblongata 

41 Medulla oblongata 
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Base of skull - Osteology 



A The nterior, iddle and osterior eranial fossae from above 




Anterior 


Left 



Right 


Posterior 


Notes 


This illustrates the three eranial fossae on the interior aspeet of the skull 
base. 

The Anterior fossa is limited posteriorly by the posterior edge of the 
lesser wing of the sphenoid bone ( 7 ). The Middle eranial fossa extends 
from here to the superior border of the petrous part of the temporal 
bone ( 14 ), while the Posterior fossa, the largest and deepest of the three, 
extends posteriorly to the junction of the basilar and squamous parts of 
the oeeipital bone, marked by the groove formed by the transverse venous 
sinus ( 35 ). 

Note that a fracture through the orbital part of the frontal bone ( 6 ) 
may implieate the eribriform plate ( 5 ). If the overlying dura is torn, this 
will allow eerebro-spinal fluid (CSF) to eseape through the nose, (CSF 
rhinnorhoea) and provide a pathway for baeteria to pass from the nasal 
eavity to the meninges (meningitis). 


1 Frontal erest 

2 Foramen eaeeimn 

3 Crista galli 

4 Groove for anterior ethmoidal 
nerve and vessels 

5 Cribriform plate of ethmoid 
bone 

6 Orbital part of frontal bone 

7 Lesser wing of sphenoid bone 

8 Greater wing of sphenoid bone 

9 Groove for anterior braneh of 
middle meningeal artery 

10 Squamous part of temporal 
bone 

11 Groove for posterior braneh of 
middle meningeal artery 

12 Petrous part of temporal bone 

13 Hiatus and groove for greater 
petrosal nerve 

14 Groove for superior petrosal 
sinus 

15 Arcuate eminenee 

16 Petrosquamous fissure 

17 Hiatus and groove for lesser 
petrosal nerve 

18 Jugum of sphenoid bone 

19 Preehiasmatie groove 

20 Tuberculum sellae 

21 Pituitary fossa (sella turcica) 

22 Dorsum sellae 

23 Anterior elinoid proeess 

24 Carotid groove 

25 Optie eanal 

26 Posterior elinoid proeess 

27 Groove for inferior petrosal 
sinus and petro-oeeipital suture 

28 Clivus 

29 Jugular foramen 

30 Foramen magnum 

31 Groove for sigmoid sinus 

32 Oeeipitomastoid suture 

33 Oeeipital bone 

34 Mastoid (postero-inferior) 
angle of parietal bone 

35 Groove for transverse sinus 

36 Internal oeeipital erest 

37 Internal oeeipital protuberance 

38 Groove for superior sagittal 
sinus 

39 Mastoid emissary foramen 

40 Aqueduct of vestibule 

41 Hypoglossal eanal 

42 Internal acoustic meatus 

43 Foramen spinosum 

44 Foramen ovale 

45 Superior orbital fissure 

46 Foramen rotundum 

47 Foramen laeemm 

48 Apex of petrous part of 
temporal bone 

49 Trigeminal impression 
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Cranial fossae - Cranial nerves disseetion 



HEAD 


B The nterior, iddle and osterior eranial fossae from above 

with removal of the left half of the tentoriiim eerebelli. The left transverse and sigmoid sinuses have been 
opened up and part of the dura has been stripped from the left lateral part of the Middle eranial fossa to reveal 
the middle meningeal artery and trigeminal ganglia. 



Posterior 


1 Frontal sinus 

2 Falx eerebri attaehed to erista 

galli 

3 Olfaetory bulb 

4 Olfaetory traet 

5 Optie nerve (II) 

6 Ophthalmie artery 

7 Internal earotid artery 

8 Diaphragma sellae 

9 lnfundibulum 

10 Anterior elinoid proeess 

11 Oculomotor nerve (III) 

12 Basilar artery 

13 Vertebral artery 

14 Abducent nerve (VI) 

15 Troehlear nerve (IV) 

16 Trigeminal nerve (V) 

17 Free margin of tentorium 
eerebelli 

18 Medula oblongata 

19 Faeial nerve (VII) 

20 Vestibulochoclear nerve (VIII) 

21 Sigmoid sinus 

22 Spinal root of the aeeessory 
nerve (XI) 

23 Middle meningeal artery 

24 Trigeminal ganglia 

25 Transverse sinus 

26 Straight sinus at junction of 
falx eerebri and tentorium 
eerebelli 

27 Tentorium eerebelli 


Notes 


The dural venous sinuses are the elefts between the outer (endosteal) and inner (meningeal) layers of the dura, 
which elsewhere are firmly fused to eaeh other. This is demonstrated in the opened transverse sinus ( 25 ) and 
straight sinus ( 16 ). 

This view of the oculomotor nerve (11) as it traverses the edge of the tentorium eerebelli to enter the 
cavernous sinus demonstrates how it may be eompressed at this point by the pressure of an extradural 
haemorrhage. This accounts for an important loealising sign in this injury - dilatation of the pupil on the side of 
the haematoma; the nerve supply to the eonstrietor fibres of the pupil are eonveyed in this nerve. 

The distal extremity of the medulla oblongata ( 18 ) is at the level of the superior margin of the foramen 
magnum. The eommeneement of the spinal eord lies at the inferior margin of this foramen. 







HEAD 



Sagittal seetion 


A The eranial eavity and brain in a median sagittal seetion from the right 

The true mid-line saw cut of 1 mm has removed the falx eerebri and the nasal septum. 


Posterior 





Superior 


Anterior 


1 Superior sagittal sinus 

2 Medial surface of the left eerebral hemisphere 

3 Corpus callosum 

4 Lateral ventriele 

5 Frontal sinus 

6 Optie ehiasma 

7 Pituitary gland 

8 Optie nerve (II) 

9 Oculomotor nerve (III) 

10 Pons 

11 Clivus 

12 Basilar artery 

13 Margin of foramen magnum 

14 Cerebromedullary eistern (eistern magna) 

15 Posterior areh of atlas - first eervieal vertebra 

16 Dens of axis - seeond eervieal vertebra 

17 Anterior areh of atlas - first eervieal vertebra 

18 Spinal eord (spinal medulla) 

19 Fourth ventriele 

20 Cerebellum 

21 Transverse sinus 

22 Straight sinus 

23 Tentorium eerebelli 


24 Midbrain 

25 Pineal body 

26 Sphenoidal sinus 

27 Superior nasal eoneha 

28 Middle nasal eoneha 

29 Inferior nasal eoneha 

30 Opening of auditory (Eustachian) tube 

31 Hard palate 

32 Dorsum of tongue 

33 Soft palate 

34 Nasal part of pharynx (nasopharynx) 

35 Oral part of pharynx (oropharynx) 

36 Mandible 

37 Roots of glossopharyngeal nerve (IX), Vagus nerve 
(X), eranial part of aeeessory nerve (XI) 

38 Faeial nerve (VII), vestibulocochlear nerve (VII) 

39 Abducent nerve (VI) 

40 Trigeminal nerve (V) 

41 Troehlear nerve (IV) 

42 Ophthalmie artery 

43 Olfaetory traet 

44 Olfaetory bulb on the eribriform plate of the 
ethmoid bone 














Superior 


Posterior 




Anterior 




Inferior 



Notes 


This beautiful disseetion provides an interesting and unusual vievv of the eranial nerves seen from the medial 


Note, for example, the elose relationship of the olfaetory traet and bulb ( 43 ) ( 44 ) to the eribriform plate and 
thenee via fine nerve filaments, the true olfaetory (I) nerves, to the roof of the nasal eavity; of the optie ehiasma 
( 6 ) to the pituitary fossa and its eontained pituitary gland ( 7 ) and the long course of the abducent (VI) nerve 
( 39 ) to the clivus ( 11 ). A fracture of the base of the skull ean implieate this nerve, with resultant paralysis of the 
lateral rectus muscle and loss of power of abduction of the eye on the affeeted side. 

The size of the frontal sinus ( 5 ) is highly variable. In this subject it is about average. It may be much larger or, 
eonversely, may be all but absent. It is generally more prominent in males. 

In the presenee of a mid-line metopie suture of the frontal bone, which is present in about 9% of subjects, 
the frontal sinuses develop separately on either side of the suture. 

The distal extremity of the cerebellum ( 20 ), the eerebellar tonsil on eaeh side, lies immediately superior to the 
foramen magnum (15). Lumbar puncture in a patient with raised intraeranial pressure must never be performed; 
this would result in the eerebellar tonsils herniating through the foramen magnum with eompression of the 
medulla oblongata, with its eontained vital respiratory and eardiae eentres, and resultant death. 
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1 Frontal bone 

2 Parietal bone 

3 Dura mater 

4 Araehnoid mater 

5 Pia mater 

6 Superior sagittal sinus 

7 Superior eerebral vein 

8 Araehnoid granulation 
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Axial seetion 1 



HEAD 


Seetion leve 




Orientation 


Anterior 



Posterior 


Notes 


This seetion passes through the apex of the skull 
vault and traverses the parietal bones ( 2 ) and the 
superior portion of the frontal bone (1). 

Betvveen the inner and outer tables of the 
bones of the skull vault lie trabecular bone, termed 
diploe, vvhieh eontains red bone marrovv. This is 
highly vascular and a eommon site for blood-borne 
metastatie tumour deposits and multiple myeloma. 
Diploie veins (see ( 8 ) on page 20) occupy ehannels 
in this trabecular bone. These are absent at birth 
but begin to appear at about 2 years of age. They 
are large and thin-vvalled, being merely endothelium 
supported by elastie tissue, and they communicate 
vvith meningeal veins, dural sinuses and the 
perieranial veins. Radiographieally they may appear 
as relatively transparent bands 3-4 mm in diameter. 

The dura mater, vvhieh lines the inner aspeet 
of the skull, eomprises an outer, or endosteal, 
layer, or endocranium ( 3 ) (vvhieh is, in faet, the 
periosteum, vvhieh lines the inner aspeet of the 
skull) and an inner, or meningeal, layer ( 4 ). Most 
of the intraeranial venous sinuses are formed as 
elefts betvveen these tvvo layers, as demonstrated 
in this seetion by the superior sagittal sinus ( 6 ). The 
exceptions to this rule are the inferior sagittal sinus 
and the straight sinus, vvhieh are elefts vvithin the 
meningeal layer. 



Axial magnetie resonanee image (MRI) 























Axial seetion 2 - Male 



1 Frontal bone 

2 Parietal bone 

3 Sagittal suture 

4 Dura mater 

5 Araehnoid mater 

6 Superior sagittal sinus 

7 Falxcerebri 

8 Subarachnoid spaee 

9 Pia mater 
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Axial seetion 2 



HEAD 



Seetion level 



Orientation 


Anterior 



Posterior 


Notes 


This seetion, at a deeper plane through the skull 
vault, demonstrates the falx eerebri ( 7 ), vvhieh is 
formed as a double fold of the inner, meningeal, 
layer of the dura mater ( 5 ) and which forms the 
dural septum between the eerebral hemispheres. 

The inner layer of the dura is lined by the delieate 
araehnoid mater. The pia mater ( 9 ) is vascular and 
invests the brain, spinal eord, eranial nerves and 
spinal nerve roots. It remains in elose eontaet with 
the surface of the brain, including the depths of the 
eerebral sulci and fissures. 

Over the convexities of the brain, the pia and 
araehnoid are in elose eontaet. Over the eerebral 
sulci and the eisterns of the brain base, the pia and 
araehnoid are separated by the subarachnoid spaee 
( 8 ), which eontains eerebrospinal fluid. This spaee is 
traversed by a fine spider's web of fibres ( araehnoid: 
pertaining to the spider). 

The total volume of eerebrospinal fluid in the 
adult is approximately 150 mL, of which some 25 mL 
is eontained in the ventricular system, 25 mL in 
the spinal theea and the remaining 100 mL in the 
eerebral subarachnoid spaee. 




Axial magnetie resonanee image (MRI) 






























1 Frontal bone 

2 Parietal bone 

3 Skin and dense subcutaneous 
tissue 

4 Epieranial aponeurosis (galea 
aponeurotica) 

5 Pericranium 

6 Branehes of superficial temporal 
artery 


7 Sagittal suture 

8 Dura mater 

9 Araehnoid mater 

10 Superior sagittal sinus 

11 Falxcerebri 

12 Grey matter 

13 White matter 
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Axial seetion 3 



HEAD 


Seetion leve 





Orientation 


Anterior 


Right 




Notes 


This seetion, through the upper parts of the eerebral 
hemispheres, gives a elear picture of the distinetion betvveen 
the outer grey matter ( 12 ), vvhieh eontains nerve eells, and 
the inner vvhite matter ( 13 ), made up of nerve fibres. This is 
in eontradistinetion to the arrangement of the spinal eord, 
with the eentral grey and surrounding white matter. 

Note the five layers of the sealp - skin, underlying dense 
eonneetive tissue ( 3 ), dense epieranial aponeurosis, or galea 
aponeurotica ( 4 ), which is separated by a film of loose 
areolar eonneetive tissue from the outer periosteum of 
the skull, the pericranium ( 5 ). The pericranium is densely 
adherent to the surface of the skull and passes through the 
various foramina, where it beeomes continuous with the 
outer endosteal layer of the dura ( 8 ) and is also continuous 
with the sutural ligaments that occupy the eranial sutures. 

Eaeh of these layers is of elinieal signifieanee. The sealp is 
riehly supplied with sebaceous glands and is the eommonest 
site of epidermoid eysts. The eonneetive tissue is made 
up of lobules of fat bound in tough fibrous septa. The 
blood vessels of the sealp lie in this layer; when the sealp is 
laeerated, the divided vessels retraet between these septa 
and eannot be pieked up with artery foreeps in the usual 
way - they ean be eontrolled by firm digital pressure against 
the skull on either side of the laeeration. The aponeurotic 
layer is the oeeipitofrontalis, which is fibrous over the 
dome of the sealp but muscular in the oeeipital and frontal 
regions (see ( 2 ) on p. 26 and ( 2 ) on p. 28). The underlying 
loose areolar eonneetive tissue accounts for the mobility 
of the sealp on the underlying bone. It is in this plane that 
surgical mobilization of sealp flaps is performed. Blood in 
this layer traeks forward into the orbits to produce periorbital 
haematomas. The periosteum adheres to the suture lines 
of the skull, so that a eolleetion of blood or pus beneath 
this layer outlines the affeeted bone. This may produce the 
eephalohaematoma seen in birth injuries involving the skull. 




Axial magnetie resonanee image (MRI) 







































1 Frontal bone 

2 Parietal bone 

3 Skin and dense 
subcutaneous tissue 

4 Epieranial aponeurosis 
(galea aponeurotica) 

5 Temporalis 

6 Pericranium 

7 Braneh of superficial 
temporal artery 

8 Sagittal suture 


9 Dura mater 

10 Araehnoid mater 

11 Superior sagittal sinus 

12 Falxcerebri 

13 Cingulate gyrus 

14 Parieto-oeeipital sulcus 

15 Corona radiata 

16 Anterior eerebral artery 
(branehes) 

17 Posteentral gyrus 

18 Central sulcus 
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Axial seetion 4 



HEAD 



Seetion level 



Orientation 


Anterior 



Posterior 


Notes 


This seetion allows some of the main gyri and sulci 
of the eerebmm to be identified. Cross-reference 
should be made to the photographs of the external 
aspeets and sagittal seetion of the brain for 
orientation. 

The eorona radiata (15) eomprises a fan-shaped 
arrangement of afferent and efferent projeetion 
fibres, which join the grey matter to lower eentres. 
On the computed tomography (CT) image, it 
appears as a curved linear area of low attenuation 
termed the centrum semiovale. 

The superficial temporal artery, of which the 
parietal braneh ean be seen at ( 7 ), is the smaller 
terminal braneh of the external earotid artery, the 
other being the maxillary artery. The middle terminal 
braneh ean be seen immediately in front of ( 4 ). The 
blood supply to the sealp is the riehest of all areas of 
the skin and there are free anastomoses between its 
various branehes. It is for this reason that a partially 
avulsed sealp flap is usually viable. 




Axial magnetie resonanee image (MRI) 
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Axial seetion 5 


Male 




1 

Frontal bone 

9 Dura mater 

19 

Corona radiata 

2 

Parietal bone 

10 Araehnoid mater 

20 

Corpus callosum 

3 

Skin and dense subcutaneous 

11 Sagittal suture 

21 

Longitudinal fasciculus 


tissue 

12 Superior sagittal sinus 


(eortieoeortieal fibres) 

4 

Temporal faseia 

13 Lunate sulcus 

22 

Anterior eerebral artery 

5 

Temporalis 

14 Falx eerebri 


(branehes) 

6 

Pericranium 

15 Cingulate gyrus 

23 

Foreeps minor 

7 

Branehes of superficial temporal 

16 Posteentral sulcus 

24 

Cingulate sulcus 


artery 

17 Central sulcus 

25 

Inferior sagittal sinus 

8 

Diploie vein 

18 Roof of body of lateral ventriele 








Axial seetion 5 



HEAD 



Seetion level 



Orientation 


Anterior 



Posterior 


Notes 


This seetion passes through the roof of the lateral 
ventriele ( 18 ). 

The eentral sulcus, or fissure of Rolando ( 17 ), is 
the most important of the sulcal landmarks, sinee 
it separates the preeentral (motor) gyrus from the 
posteentral (sensory) gyrus. It also helps demareate 
the frontal and parietal lobes of the eerebmm. 

Again, the eorona radiata ( 19 ), or eentmm 
semiovale, is vvell seen in both the seetion and the 
CT image. 

The corpus callosum ( 20 ) - and seen also on p. 7, 
in ( 5 ), ( 6 ) and ( 7 ) - is the largest fibre pathvvay of 
the brain. It links the cortex of the tvvo eerebral 
hemispheres and roofs much of the lateral ventrieles. 
Its anterior portion is termed the genu; its body 
is termed the trunk, vvhieh is arehed and convex 
superiorly. It ends posteriorly as the splenium, vvhieh 
is its thiekest part - see p. 22 ( 17 ). Congenital 
absenee of the corpus callosum, or its surgical 
division, results in surprisingly little disturbance of 
function. 




Axial magnetie resonanee image (MRI) 
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Axial seetion 6 


Male 



1 Frontal bone 

2 Parietal bone 

3 Sutural bone 

4 Skin and dense subcutaneous 
tissue 

5 Epieranial aponeurosis (galea 
aponeurotica) 

6 Temporalis 

7 Pericranium 

8 Branehes of superficial temporal 
artery 

9 Oeeipital vein 

10 Superior sagittal sinus 

11 Falxcerebri 

12 Straight sinus 


13 Parieto-oeeipital sulcus 

14 Optie radiation 

15 ehoroid plexus 

16 Posterior horn lateral ventriele 

17 Splenium of corpus callosum 

18 Lateral sulcus (Sylvian fissure) 

19 Third ventriele 

20 Middle eerebral artery 
(branehes) 

21 Posteentral sulcus 

22 Central sulcus 

23 Araehnoid mater 

24 Dura mater 

25 Thalamostriate vein 

26 Body of lateral ventriele 


27 Body of caudate nucleus 

28 Frontal horn of lateral ventriele 

29 Septum pellucidum 

30 lnsula 

31 Claustrum 

32 Putamen 

33 Internal capsule 

34 Circular sulcus 

35 Genu of corpus callosum 

36 Anterior eerebral artery 
(branehes) 

37 Foreeps minor 

38 Cingulate sulcus 

39 Supra-orbital artery 




Axial seetion 6 



HEAD 



Seetion level 



Orientation 


Anterior 



Posterior 


Notes 


This seetion passes through the bodies of the lateral 
ventrieles ( 26 ) and the third ventriele ( 19 ). 

The lateral ventrieles eomprise a frontal horn ( 28 ) 
and body ( 26 ), vvhieh continues vvith the posterior or 
oeeipital horn ( 16 ), vvhieh, in turn, enters the inferior 
horn vvithin the temporal lobe. This vvill be seen in 
later seetions. The lateral ventrieles are separated 
almost eompletely from eaeh other by the septum 
pellucidum ( 29 ) but communicate indireetly via the 
third ventriele ( 19 ), a narrovv slit-like eavity. 

The ehoroid plexuses of the lateral ventrieles (15), 
vvhieh are responsible for the production of most of 
the eerebrospinal fluid extend from the inferior horn, 
through the body to the interventricular foramen, 
vvhere they beeome continuous vvith the plexus of 
the third ventriele. 

In addition to the eentres of ossifieation of the 
named bones of the skull, other eentres may occur 
in the course of the sutures, vvhieh give rise to 
irregular sutural (Wormian) bones ( 3 ). They occur 
most frequently in the region of the lambdoid 
suture, as here, but sometimes they may be seen 
at the anterior, or more espeeially, the posterior 
fontanelle. They are usually limited to tvvo or three 
in number, but they may occur in greater numbers in 
eongenital hydroeephalie skulls and other eongenital 
anomalies. 
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Axial magnetie resonanee image (MRI) 
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Axial seetion 7 


Male 




1 Supra-orbital artery 

2 Frontal belly of oeeipitofrontalis 

3 Frontal sinus 

4 Frontal bone 

5 Parietal bone 

6 Middle meningeal artery and 
vein 

7 Braneh of temporal artery 

8 Sliver of squamous part of 
temporal bone 

9 Skin and dense subcutaneous 
tissue 

10 Epieranial aponeurosis (galea 
aponeurotica) 

11 Temporalis 

12 Pericranium 

13 Dura mater 

14 Araehnoid mater 


15 Oeeipital artery 

16 Squamous part of oeeipital 
bone 

17 Superior sagittal sinus 

18 Oeeipital lobe 

19 Falx eerebri 

20 Calcarine sulcus 

21 Straight sinus 

22 Great eerebral vein 

23 Fornix 

24 Internal eerebral vein (branehes) 

25 Pulvinar of thalamus 

26 Optie radiation 

27 Medial nucleus of thalamus 

28 Third ventriele 

29 Ventroposterior thalamie 
nucleus 

30 Circular sulcus 


31 Globus pallidus - internal 
segment 

32 Globus pallidus - external 
segment 

33 ehoroid plexus in 
interventricular foramen 
(Monro) 

34 Claustrum 

35 lnsula 

36 Putamen 

37 Middle eerebral artery 
(branehes) 

38 Anterior limb of internal capsule 

39 Caudate nucleus - head 

40 Corpus callosum 

41 Anterior eerebral artery 

42 Frontal horn of lateral ventriele 

43 Frontal lobe 




Axial seetion 7 



HEAD 


Seetion leve 




Orientation 


Anterior 



Posterior 


Notes 


This seetion passes through the apex of the 
squamous part of the oeeipital bone ( 16 ) and the 
frontal sinus ( 3 ). These are paired but are rarely 
symmetrieal, while the septum between them is 
usually deviated from the midline. They vary greatly 
in size, as may be appreeiated from viewing a 
number of skull radiographs. Eaeh lies posterior to 
the supercilliary areh and extends upwards above 
the medial part of the eyebrow and baek on to the 
medial part of the orbital roof. Sometimes they are 
divided by ineomplete bony septa; rarely, one or 
both may be absent. Eaeh drains into the anterior 
part of the middle meatus on the lateral wall of the 
nasal eavity via the frontonasal duct. 

The interventricular foramen of Monro ( 33 ) is 
well demonstrated and drains the lateral ventriele 
on both sides into the third ventriele ( 28 ), thus 
providing a linkage between the ventricular systems 
within the two eerebral hemispheres. 

This seetion also demonstrates the eomponents 
of the basal ganglia, the claustrum ( 34 ), and the 
lentiform nucleus, made up of the globus pallidus 
( 31 , 32 ) and putamen ( 36 ). The latter is largely 
separated from the head of the caudate nucleus ( 39 ) 
by the anterior limb of the internal capsule ( 38 ). 




Axial magnetie resonanee image (MRI) 
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Axial seetion 8 - Male 




1 Supra-orbital artery 

2 Orbital part of 
oeeipitofrontalis 

3 Frontal belly of 
oeeipitofrontalis 

4 Frontal sinus 

5 Frontal bone 

6 Middle meningeal 
artery and vein 

7 Skin and dense 
subcutaneous tissue 

8 Epieranial aponeurosis 
(galea aponeurotica) 

9 Temporalis 
10 Pericranium 


11 Squamous part of 
temporal bone 

12 Superfieial temporal 
artery 

13 Dura mater 

14 Araehnoid mater 

15 Parietal bone 

16 Oeeipital artery 

17 Squamous part of 
oeeipital bone 

18 Superior sagittal sinus 

19 Falx eerebri 

20 Straight sinus 

21 Tentorium eerebelli 

22 Collateral sulcus 


23 Vermis of cerebellum 

24 Lateral ventriele 

25 Parahippoeampal gyrus 

26 Superior colliculus 

27 Aqueduct of Sylvius 

28 Posterior eerebral artery 

29 Tail of caudate nucleus 

30 Cerebral peduncle 

31 Red nucleus 

32 Third ventriele 

33 Substantia nigra 

34 Cornu ammonis 
(hippocampus) 

35 Mamillary body 

36 Hypothalamus 


37 Optie traet 

38 Amygdala 

39 Middle eerebral artery 
(branehes) 

40 Claustrum 

41 Lateral sulcus (Sylvius) 

42 lnsula 

43 Nucleus accumbens 
septi 

44 Anterior eerebral 
artery 

45 Anterior perforated 
substance 

46 Cingulate gyrus 

47 Orbitofrontal cortex 





Axial seetion 8 



HEAD 


Seetion leve 




Orientation 


Anterior 



Posterior 


Notes 


This seetion passes through the upper part of the 
squamous temporal bone ( 11 ) and traverses the 
midbrain at the level of the eerebral peduncle ( 30 ) 
and the red nucleus ( 31 ). 

The red nucleus ( 31 ) has a pinkish tinge, vvhieh is 
visible only in fresh tissue. The colour is produced by 
a ferrie iron pigment present in the neurons of the 
red nucleus. 

The aqueduct of Sylvius ( 27 ) is the communication 
betvveen the third ventriele (see Axial seetion 7) and 
the fourth ventriele (see Axial seetion 10). 

The eolliaili, two superior ( 26 ) and two inferior, 
blend to form the tectum over the aqueduct ( 27 ). 
This is sometimes termed the quadrigeminal plate, 
henee an alternative name for the eisterna ambiens 
( 48 ) is the quadrigeminal eistern. Other names for 
this include superior eistern and eistern of the great 
eerebral vein. As this eistern eontains the great 
eerebral vein and the pineal body, it is an important 
anatomieal landmark. 

The squamous part of the temporal bone (11) 
is the thinnest bone of the calvarium (although, 
in eontrast, its petrous part is the densest). It 
is, however, 'proteeted' by the thiek overlying 
temporalis muscle ( 9 ). 

The middle meningeal artery ( 6 ) is a braneh of the 
maxillary artery, and its aeeompanying vein, and may 
be torn, either together or individually, in fractures of 
the temporal bone. This constitutes the eommonest 
cause of a traumatic extradural haematoma. 
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Axial magnetie resonanee image (MRI) 





































1 Supra-orbital artery 14 Lesserwingof 27 Anterior lobe of 40 Orbitofrontal cortex 

2 Frontal belly of sphenoid bone eerebelliim 41 Uncus of 

oeeipitofrontalis 15 Temporalis 28 Cerebellar vermis parahippoeampal 

3 Frontal bone 16 Temporal bone 29 Inferior colliculus gyrus 

4 Frontal erest 17 Parietal bone 30 Aqueduct of Sylvius 42 Hippocampus 

5 Frontal sinus 18 Posterior belly of 31 Locus coeruleus 43 Temporal horn of 

6 Troehlea oeeipitofrontalis 32 Decussation of lateral ventriele 

7 Ethmoidal air eells 19 Oeeipital artery superior eerebellar 44 Temporal pole 

8 Superior oblique 20 Oeeipital bone peduncle 

9 Orbital plate of 21 Superior sagittal sinus 33 Basilar artery 45 Vitreous humour 

ethmoid bone 22 Falx eerebri 34 Superior eerebellar 46 Middle eerebral artery 

10 Superior rectus 23 Straight sinus artery 

underlying levator 24 Oeeipital pole 35 Posterior eerebral 

palpebri superioris 25 Floor of lateral artery 

11 Orbital fat ventriele (oeeipital 36 Internal earotid artery 

12 Laerimal gland horn) 37 Pituitary infundibulum 

13 Zygomatie proeess of 26 Tentorium eerebelli 38 Optie ehiasma 

frontal bone (outer edge) 39 Optie nerve (II) 





Axial seetion 9 



HEAD 


Seetion leve 




Orientation 


Anterior 



Posterior 


Notes 


This seetion traverses the upper part of the orbits, 
the midbrain at the level of the inferior colliculus 
( 29 ) and the anterior lobe of the cerebellum ( 27 ). 

The straight sinus ( 23 ) lies in the sagittal plane 
of the tentorium eerebelli ( 26 ) at its attaehment to 
the falx eerebri ( 22 ). It reeeives both the inferior 
sagittal sinus and the great eerebral vein, and drains 
posteriorly, usually into the left, but oeeasionally into 
the right, transverse sinus. 

The optie nerves ( 39 ) have an intraeranial course 
of about 10 mm. They unite at the optie ehiasma 
( 38 ), vvhieh lies immediately anterior to the 
infundibulum of the hypophysis eerebri, or pituitary 
gland ( 37 ). See also Coronal seetion 8 on p. 66. 




Axial magnetie resonanee image (MRI) 

























1 Nasal bone 

2 Frontal proeess of 
maxilla 

3 Nasolaerimal duct 

4 Perpendicular plate of 
ethmoid bone 

5 Orbital plate of 
ethmoid bone 

6 Posterior ethmoidal 
air eells 

7 Sphenoidal sinus 

8 Internal earotid artery 
vvithin cavernous sinus 

9 Cornea 


10 Lens 

11 Vitreous humour 

12 Orbicularis oculi - 
orbital part 

13 Orbicularis oculi - 
palpebral part 

14 Frontal proeess of 
zygomatie bone 

15 Medial rectus 

16 Optie nerve (II) 

17 Lateral rectus 

18 Greater vving of 
sphenoid bone 

19 Temporalis 


20 Squamous part of 
temporal bone 

21 Superfieial temporal 
artery and vein 

22 Mastoid air eells 

23 Transverse sinus 

24 Parietal bone 

25 Squamous part of 
oeeipital bone 

26 Falx eerebelli 

27 Superior sagittal sinus 

28 Posterolateral fissure 

29 Emboliform 
(interposed) nucleus 


30 Dentate nucleus 

31 Vermis of cerebellum 

32 Fourth ventriele 

33 Middle eerebellar 
peduncle 

34 Hemisphere of 
cerebellum 

35 Pontine tegmentum 

36 Pontine nuclei 

37 Basilar artery 

38 Trigeminal nerve (V) 

39 Temporal lobe 

40 Selera 






Axial seetion 10 



HEAD 


Seetion leve 




Orientation 


Anterior 



Posterior 


Notes 


This seetion transeets the eyeballs, the sphenoid 
sinus ( 7 ) and the pons ( 36 ) at the level of the middle 
eerebellar peduncles ( 33 ). 

The structure of the orbit in horizontal seetion 
ean be appreeiated in this seetion. The eyeball vvith 
its eornea ( 9 ), lens ( 10 ) and vitreous humour ( 11 ) 
eontained vvithin the tough selera ( 40 ), and the optie 
nerve ( 16)1 ie surrounded by the extrinsic muscles 
( 15 , 17 ). The slit-like nasolaerimal duct ( 3 ) drains 
dovvnvvards into the inferior meatus. 

The fourth ventriele ( 32 ) lies above the 
tegmentum of the pons ( 35 ) and belovv the vermis 
of the cerebellum ( 31 ). 

The ethmoidal air eells, or sinuses ( 6 ), are made up 
of some eight to ten loculi suspended from the outer 
extremity of the eribriform plate of the ethmoid 
bone and bounded laterally by its orbital plate. 

They thus occupy the upper lateral wall of the nasal 
eavity. The eells are divided into anterior, middle and 
posterior groups by bony septa. The middle group 
bulge into the middle meatus to form an elevation, 
the bulla ethmoidalis, into which they open. The 
anterior eells drain into the hiatus semilunaris, which 
is a groove below the bulla. The posterior eells drain 
into the superior meatus. 




Axial magnetie resonanee image (MRI) 



























1 Inferior rectus 

2 Nasolaerimal duct 

3 Cartilage of nasal 
septimn 

4 Nasal bone 

5 Frontal proeess of 
maxilla 

6 Laerimal bone 

7 Llpper eyelid 

8 Orbieiilaris oculi 

9 Selera 

10 Vitreous humour 

11 Orbital plate of 
ethmoid bone 

12 Ethmoidal air eells 

13 Perpendicular plate of 
ethmoid bone 


14 Apex of maxillary 
antrum 

15 Frontal proeess of 
zygomatie bone 

16 Temporalis 

17 Greater wing of 
sphenoid bone 

18 Middle meningeal 
artery 

19 Petrous part of 
temporal bone 

20 Internal earotid artery 

21 Sphenoidal sinus 

22 Septum of sphenoidal 
sinus 

23 Cerebellar hemisphere 

24 Mastoid air eells 


25 Transverse sinus 

26 Oeeipital artery and 
vein 

27 Trapezius 

28 External oeeipital 
protuberance 

29 Falx eerebelli 

30 Vermis 

31 Middle eerebellar 
peduncle 

32 Fourth ventriele with 
ehoroid plexus 

33 Medulla oblongata 

34 Inferior eerebellar 
peduncle 

35 Flocculus 

36 Pyramidal traet 


37 Basilar artery 

38 Abducent nerve (VI) 

39 Trigeminal nerve (V) 

40 Labyrinthine artery 

41 Faeial nerve (VII) 

42 Vestibulocochlear 
(auditory) nerve (VIII) 

43 Cochlea 

44 Stapes 

45 External auditory 
meatus 

46 Tympanie membrane 
and handle of malleus 

47 Auditorytube 
(Eustachian) 







Axial seetion 11 



HEAD 


Seetion leve 




Orientation 


Anterior 



Posterior 



Notes 


This seetion passes through the upper part of 
the nasal eavity, the medulla oblongata ( 33 ) 
and, posteriorly, through the external oeeipital 
protuberance ( 28 ). 

The sphenoidal sinus ( 21 ) is unusually large in this 
speeimen. It is divided by a median septum ( 22 ) and 
drains anteriorly into the nasal eavity at the spheno- 
ethmoidal reeess. 

Note the relations of the labyrinthine artery ( 40 ), 
a braneh of the basilar artery ( 37 ), the faeial nerve 

( 41 ) and the vestibulocochlear (or auditory) nerve 

( 42 ) as they enter the internal auditory meatus 
of the temporal bone together vvith the elose 
relationships of the trigeminal nerve (V) ( 39 ) and 
the cerebellum ( 35 ). As an acoustic neuroma of the 
vestibulocochlear nerve enlarges, it stretehes the 
adjaeent eranial nerves V and VII anteriorly and also 
presses on the cerebellum and brain stem to produce 
the eerebello-pontine angle syndrome. Rather 
surprisingly, faeial nerve vveakness vvith unilateral 
taste loss is uncommon - occurring in less than five 
per eent of eases - although the faeial nerve is at 
risk in surgical removal of the tumour. 




Axial magnetie resonanee image (MRI) 
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Axial seetion 12 


Male 




1 Cartilage of nasal 
septum 

2 Nasolaerimal duct 

3 Orifiee of maxillary 
sinus 

4 Maxillary sinus 

5 Maxillary artery 

6 Sphenoidal sinus 

7 Vomer 

8 Middle nasal eoneha 

9 Maxilla 

10 Orbicularis oculi 

11 Zygomatie bone 

12 Temporalis and 
tendon 

13 Zygomatie proeess of 
temporal bone 


14 Lateral pterygoid 

15 Trigeminal nerve (V) 

16 Articular dise of 
temporomandibular 
joint 

17 Head of mandible 

18 Superficial temporal 
artery and vein 

19 External auditory 
meatus 

20 Mastoid air eells 

21 Sternoeleidomastoid 

22 Oeeipital artery and 
vein 

23 Trapezius 

24 Oeeipital bone - 
squamous part 


25 Falx eerebelli 

26 Vermis 

27 Cerebellar hemisphere 

28 Tonsil of cerebellum 

29 Fourth ventriele 
(median aperture of 
roof) 

30 Anterior inferior 
eerebellar artery 

31 Glossopharyngeal 
nerve (IX) 

32 Hypoglossal nerve (XII) 

33 Pyramidal traet 

34 Medulla 

35 Inferior olive 

36 Vertebral artery 

37 Vagus nerve (X) 


38 Sigmoid sinus 

39 Bulb of internal 
jugular vein 

40 Glossopharyngeal 
nerve (IX), vagus nerve 
(X) and aeeessory 
nerve (XI) 

41 Internal earotid artery 

42 Basi-occiput 

43 Longus eapitis 

44 Auditory (Eustachian) 
tube 






Axial seetion 12 



HEAD 


Seetion leve 




Orientation 


Anterior 



Posterior 


Notes 


This seetion transeets the maxillary sinus ( 4 ) and the 
basi-occiput ( 42 ) and passes through the external 
auditory meatus ( 19 ). 

At this level, the vertebral arteries ( 36 ) are running 
eranially from their entry into the skull at the 
foramen magnum to form the basilar artery. 

The sigmoid sinus ( 38 ) runs forvvard to emerge 
from the skull at the jugular foramen, at vvhieh 
it beeomes the bulb of the internal jugular vein 

( 39 ) . Exiting through the jugular foramen anterior 
to the vein lie, from anterior to posterior, the 
glossopharyngeal, vagus and aeeessory eranial nerves 

( 40 ) . 

The maxillary nerve (V") passes into the 
pterygopalatine fossa (45 on this CT image) having 
traversed the foramen rotundum. The mandibular 
nerve (V'") leaves the skull via the foramen ovale ( 46 ). 

The maxillary sinus ( 4 ) is the largest of the air 
sinuses, is pyramidal in shape and occupies the body 
of the maxilla. Medially, the sinus drains through its 
orifiee ( 3 ) into the middle meatus belovv the middle 
eoneha ( 8 ). The ostium is plaeed high up on this vvall 
and is thus loeated ineffieiently from a meehanieal 
point of vievv; drainage depends mainly on the 
effeetiveness of the eilia that line the vvalls of the 
sinus. 




Axial magnetie resonanee image (MRI) 
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Axial seetion 13 - Male 



1 Cartilage of nasal 
septum 

2 Vomer 

3 Inferior nasal eoneha 

4 Orifiee of nasolaerimal 
duct 

5 Maxillary sinus 

6 Maxilla 

7 Levator labii 
superioris 

8 Faeial vein 

9 Zygomatie bone 

10 Tendon oftemporalis 

11 Masseter 

12 Coronoid proeess of 
mandible 

13 Maxillary artery and 


14 Lateral pterygoid 
plate of sphenoid 

15 Medial pterygoid 

16 Lateral pterygoid 

17 Pterygoid artery and 
pterygoid venous 
plexus 

18 Lingual nerve (V m ) 

19 Inferior alveolar nerve 
(V m ) 

20 Chorda tympani 

21 Internal earotid artery 

22 Internal jugular vein 

23 Neek of eondylar 
proeess of mandible 

24 Superfieial temporal 
artery 

25 Mastoid air eells 


26 Base of oeeipital 
eondyle 

27 Basilar part of 
oeeipital bone 

28 Vertebral artery 

29 Spinal eord 

30 Tonsil of cerebellum 

31 External oeeipital 
erest 

32 Rectus eapitis 
posterior minor 

33 Semispinalis eapitis 

34 Trapezius 

35 Splenius eapitis 

36 Rectus eapitis 
posterior major 

37 Oeeipital artery and 


38 Obliquus eapitis 
superior 

39 Parotid gland 

40 Faeial nerve (VII) 

41 Styloid proeess 

42 Glossopharyngeal 
nerve (IX), vagus 
nerve (X) and 
aeeessory nerve (XI) 

43 Hypoglossal nerve (XII) 

44 Rectus eapitis anterior 

45 Longus eapitis 

46 Opening of auditory 
(Eustachian) tube 

47 Nasopharynx 


vein 


vein 






Axial seetion 13 



HEAD 


Seetion leve 




Orientation 


Anterior 



Posterior 


Notes 


This seetion traverses the nasal septum (1) at the 
level of the inferior nasal eoneha ( 3 ), beneath 
vvhieh opens the nasolaerimal duct ( 4 ). This is the 
only structure that drains into the inferior meatus 
of the nasal eavity. Its termination is guarded by a 
mucosal valve, vvhieh prevents reflux from the nose. 
Posteriorly, the plane passes through the uppermost 
part of the spinal eord ( 29 ) and the eerebellar tonsil 
( 30 ). 

The internal jugular vein ( 22 ) in this speeimen 
is small, espeeially on the left side. The ehorda 
tympani ( 20 ) is seen here as it emerges from the 
petrotympanie fissure to join the lingual nerve ( 18 ) 
about 2cm belovv the base of the skull. It subserves 
taste sensation to the anterior two-thirds of the 
tongue and supplies seeretomotor fibres to the 
submandibular and sublingual salivary glands. 

The tonsil of the cerebellum ( 30 ), on the inferior 
aspeet of the eerebellar hemisphere, lies immediately 
above the foramen magnum. Withdrawal of 
eerebrospinal fluid at lumbar puncture in a patient 
with raised intraeranial pressure is dangerous as 
it may result in potentially lethal herniation of the 
tonsils through this bony ring. 




Axial magnetie resonanee image (MRI) 























1 Cartilage of nasal 
septum 

2 Faeial vein 

3 Inferior nasal eoneha 

4 Horizontal plate of 
palatine bone 

5 Maxillary sinus 

6 Levator labii superioris 

7 Zygomaticus major 

8 Maxilla 

9 Buccal pad of fat 

10 Lateral pterygoid 

11 Medial pterygoid 

12 Temporalis 

13 Masseter 

14 Ramus of mandible 

15 Lingual nerve (V in ) 

16 Inferior alveolar artery 
vein and nerve (V m ) 


17 Maxillary artery 

18 Styloid proeess 

19 External earotid artery 

20 Retromandibular vein 

21 Posterior belly of 
digastrie 

22 Anastomotie vertebral 
vein 

23 Sternoeleidomastoid 

24 Splenius eapitis 

25 Trapezius 

26 Semispinalis eapitis 

27 Rectus eapitis 
posterior major 

28 Ligamentum nuchae 

29 Posterior atlanto- 
oeeipital membrane 

30 Posterior areh of 
atlas 


31 Spinal root of 
aeeessory nerve (XI) 

32 Spinal eord within 
dural sheath 

33 Spinal dura mater 

34 Vertebral artery 

35 Atlanto-oeeipital joint 

36 Condyle of oeeipital 
bone 

37 Alar ligament 

38 Transverse ligament 
of atlas (first eervieal 
vertebra) 

39 Dens of axis (odontoid 
proeess of seeond 
eervieal vertebra) 

40 Anterior areh of atlas 
(first eervieal vertebra) 

41 Longus eapitis 


42 Nasopharynx 

43 Internal earotid artery 

44 Glossopharyngeal 
nerve (IX) and vagus 
nerve (X) 

45 Sympathetie ehain 

46 Internal jugular vein 

47 Parotid gland 

48 Stylopharyngeus 

49 Aeeessory nerve (XI) 

50 Pterygoid venous 
plexus 

51 Tensor veli palatini 

52 Soft palate 

53 Pharyngeal reeess 

54 Parapharyngeal spaee 



Axial seetion 14 



HEAD 


Seetion leve 




Orientation 


Anterior 



Posterior 



Notes 


This seetion traverses the nasal eavity through its 
inferior meatus belovv the inferior eoneha ( 3 ), the 
hard palate at the horizontal plate of the palatine 
bone ( 4 ) and the tip of the dens of the axis, the 
seeond eervieal vertebra ( 39 ). 

The external earotid artery ( 19 ) divides at the neek 
of the mandible into the superficial temporal artery 
and the maxillary artery ( 17 ). 

Note that the outer endosteal layer of the dura 
mater of the skull blends with the pericranium at the 
foramen magnum. The dural sheath surrounding the 
spinal eord ( 32 ) represents the continuation of the 
inner meningeal layer of the eerebral dura (see Axial 


Note that the large vertebral eanal of the atlas 
(first eervieal vertebra), demonstrated well in this 
seetion between the posterior atlanto-oeeiptal 
membrane ( 29 ) and the anterior areh of the atlas 
( 40 ), and seen well also in the Axial seetion 15, 
ean be eonveniently divided by the 'rule of three' 
into three roughly equal areas - that occupied by 
the eervieal spinal eord ( 32 ), that occupied by the 
dens of the axis ( 39 ) and that occupied by the dural 
sheath and the extradural spaee. 




Axial computed tomogram (CT) 
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Axial seetion 15 - Male 




1 Nasopalatine nerve (V M ) 
within ineisive eanal 

2 Orbicularis oris 

3 Levator angulis oris 

4 Maxillary antrum 

5 Zygomaticus major 

6 Buccinator 

7 Alveolar proeess of 
maxilla 

8 Hard palate 

9 Soft palate 

10 Temporalis 

11 Medial pterygoid 

12 Lingual nerve (V m ) 

13 Ramus of mandible 

14 Inferior alveolar artery 
vein and nerve 


15 Masseter 

16 Retromandibular vein 

17 Parotid gland 

18 External earotid 
artery 

19 Dermoid eyst of sealp 

20 Trapezius 

21 Splenius eapitis 

22 Semispinalis eapitis 

23 Ligamentum nuchae 

24 Spine of axis 

25 Obliquus eapitis 
inferior 

26 Longissirrms eapitis 

27 Sternoeleidomastoid 

28 Posterior belly of 
digastrie 


29 Posterior areh of 
atlas (first eervieal 
vertebra) 

30 Dorsal root ganglion 
of seeond eervieal 
nerve 

31 Spinal eord within 
dural sheath 

32 Transverse ligament of 
atlas 

33 Dens of axis (odontoid 
proeess of seeond 
eervieal vertebra) 

34 Lateral mass of atlas 
(first eervieal vertebra) 

35 Longus eapitis 

36 Longus eolli 


37 Anterior areh of atlas 
(first eervieal vertebra) 

38 Nasopharynx 

39 Vagus nerve (X) and 
hypoglossal nerve (XII) 

40 Internal earotid artery 

41 Vertebral artery 

42 Transverse proeess 
of atlas (first eervieal 
vertebra) 

43 Internal jugular vein 

44 Styloid proeess, with 
origins of styloglossus 
and stylohyoid and 
glossopharyngeal 
nerve (IX) 

45 Stylopharyngeus 














Axial seetion 15 



HEAD 


Seetion leve 




Orientation 


Anterior 



Posterior 


Notes 


This seetion traverses the hard ( 8 ) and soft ( 9 ) palate, 
the nasopharynx ( 38 ), the dens ( 33 ) and the spine of 
the axis ( 24 ). The CT image is rather more eranial. 

Flexion and extension of the skull (nodding 
movements of the head) take plaee at the atlanto- 
oeeipital joint betvveen the iipper faeet of the lateral 
mass of the atlas ( 34 ) and the eorresponding faeet 
on the oeeipital bone. Rotation of the skull (looking 
to the left and right) takes plaee at the atlanto-axial 
articulation betvveen the dens ( 33 ) and the faeet on 
the anterior areh of the atlas ( 37 ). The transverse 
ligament of the atlas ( 32 ) is dense and is the 
prineipal structure in preventing posterior disloeation 
of the dens. 

Obliquus eapitis inferior ( 25 ) forms the lovver outer 
limb of the suboccipital triangle. The vertebral artery 
( 41 ), on emerging from the foramen transversarium 
of the atlas, enters this triangle on its aseending 
course to the foramen magnum. 

The maxillary antrum, or sinus ( 4 ), may be 
somevvhat asymmetrieal betvveen the tvvo sides - 
here it projeets more inferiorly on the left side. The 
floor of the sinus relates to the roots of the upper 
teeth - at least the upper seeond premolar and first 
molar. The sinus may extend forvvards, hovvever, as 
far as the eanine and behind to the third molar. 

Note that this subject has a large dermoid eyst of 
the sealp ( 19 ). 



Axial magnetie resonanee image (MRI) 
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Axial seetion 16 - Male 




1 Retromandibular vein 

2 Parotid gland 

3 External earotid artery 

4 Vertebral vein 

5 Vertebral artery 

6 Scalenus medius 

7 Internal jugular vein 

8 Internal earotid artery 

9 Longus eapitis 

10 Longus eolli 

11 Body of axis (seeond 
eervieal vertebra) 

12 Spinal eord within 
dural sheath 

13 Lamina of axis (seeond 
eervieal vertebra) 

14 Spine of axis (seeond 
eervieal vertebra) 


15 Semispinalis eervieis 

16 Dermoid eyst of sealp 

17 Trapezius 

18 Splenius eapitis 

19 Semispinalis eapitis 

20 Sternoeleidomastoid 

21 Longissimus eapitis 

22 Obliquus eapitis 
inferior 

23 Posterior belly of 
digastrie 

24 Vagus nerve (X) and 
hypoglossal nerve 
(XII) 

25 Sympathetie ehain 

26 Stylopharyngeus and 
glossopharyngeal 
nerve (IX) 


27 Styloglossus 
and stylohyoid 
(posteriorly) 

28 Base of uvula 

29 Nasopharynx 

30 Palatine tonsil 

31 Medial pterygoid 

32 Lingual nerve (V m ) 

33 Ramus of mandible 

34 Inferior alveolar 
artery, vein and 
nerve (V iM ) within 
mandibular eanal 

35 Masseter 

36 Buccinator 

37 Levator anguli oris 

38 Mouth 

39 Alveolar margin 


40 Orbicularis oris 

41 Mucous gland of lip 

42 Hard palate 

43 Soft palate 

44 Styloid proeess 

45 Parapharyngeal spaee 

46 Anterior areh of atlas 

47 Dens of axis 
(odontoid proeess 
of seeond eervieal 
vertebra) 

48 Posterior areh of atlas 
(first eervieal vertebra) 

49 Foramen 
transversarium 













Axial seetion 16 



HEAD 



Seetion level 



Orientation 


Anterior 



Posterior 


Notes 


This seetion passes through the alveolar margin ( 39 ) 
of the upper jaw and through the body of the axis 
( 11 ). The CT image is at a more eranial level. 

The vertebral artery ( 5 ) on the right side of this 
speeimen is tortuous and bulges laterally between 
the transverse proeesses of the atlas and axis, a not 
uncommon feature in arterioselerotie subjects. Eaeh 
eervieal vertebra bears its eharaeteristie foramen 
transversarium ( 49 ) within its transverse proeess. The 
vertebral artery, with its aeeompanying vein, aseends 
through the foramina of C6 to C1 to gain aeeess 
to the foramen magnum. Not uncommonly, the 
foramen transversarium is bifid, the larger opening 
of the two being for the vertebral artery and the 
smaller for the vein. Sympathetie fibres from the 
superior eervieal ganglion (C1, 2, 3, 4) aeeompany 
the artery. 

The lips are lined by mucous membrane enelosing 
orbicularis oris ( 40 ), the labial vessels and nerves, 
fibrofatty eonneetive tissue and the labial mucous 
glands ( 41 ). These lie between the mucosa and 
underlying muscle, are about 0.5 em in diameter and 
resemble mucous salivary glands. Their ducts drain 
into the vestibule of the mouth. These glands, like 
those studded over the oral aspeet of the palate, are 
oeeasional sites of pleomorphie adenomas, which are 
similar to those seen more eommonly in the parotid 
aland. 



Axial computed tomogram (CT) 
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Axial seetion 17 - Male 




1 Llpper lip 

2 Orbicularis oris 

3 Tongue 

4 Buccinator 

5 Faeial artery and vein 

6 Lingual nerve (V in ) 

7 Ramus of mandible 

8 Masseter 

9 Inferior alveolar artery 
vein and nerve (V m ) 
within mandibular 
eanal 

10 Medial pterygoid 

11 Sternoeleidomastoid 

12 Levator scapulae 

13 Longissimus eapitis 

14 Semispinalis eapitis 


15 Splenius eapitis 

16 Deep eervieal vein 

17 Trapezius 

18 Semispinalis eervieis 

19 Spine of axis (seeond 
eervieal vertebra) 

20 Lamina of axis (seeond 
eervieal vertebra) 

21 Spinal eord within 
dural sheath 

22 Inferior articular 
proeess of axis (seeond 
eervieal vertebra) 

23 Vertebral artery and 
vein 

24 Body of axis (seeond 
eervieal vertebra) 


25 Scalenus medius 

26 Longus eapitis 

27 Longus eolli 

28 Constrictor of pharynx 

29 Uvula 

30 Oropharynx 

31 Palatopharyngeal 
areh with 
palatopharyngeal 

32 Palatoglossal areh 
with palatoglossus 

33 Palatine tonsil 

34 Stylopharyngeus 

35 Internal earotid artery 

36 Vagus nerve (X) 

37 Internal jugular vein 

38 Aeeessory nerve (XI) 


39 Digastrie (posterior 

belly) 

40 External earotid artery 

41 Styloglossus 

42 Stylohyoid 

43 Posterior auricular 
artery 

44 Retromandibular vein 

45 Parotid gland 

46 Nasopharynx 

47 Parapharyngeal spaee 

48 Alveolar proeess of 
maxilla 






















Axial seetion 17 



HEAD 


Seetion leve 




Orientation 


Anterior 



Posterior 


Notes 


This seetion traverses the upper lip (1), the tongue 
( 3 ), the uvula ( 29 ) and the axis ( 19 , 20 , 22 , 24 ). The 
plane of the CT image is slightly more eranial. 

The palatine tonsil ( 33 ) lies in the tonsillar fossa 
betvveen the anterior and posterior pillars of the 
fauces. The anterior pillar, or palatoglossal areh ( 32 ), 
forms the boundary betvveen the buccal eavity and 
the oropharynx ( 30 ); it fuses vvith the lateral wall of 
the tongue and eontains the palatoglossus muscle. 
The posterior pillar, or palatopharyngeal areh ( 31 ), 
blends with the wall of the pharynx and eontains the 
palatopharyngeus muscle. 

The tonsil eonsists of a eolleetion of lymphoid 
tissue eovered by a squamous epithelium, a unique 
histologieal eombination that makes it easy to 
identify it under the mieroseope. From late puberty 
onwards, the lymphoid tissue undergoes progressive 
atrophy. 

The prominent deep eervieal vein ( 16 ) is a 
useful landmark in separating the deeply plaeed 
semispinalis eervieis muscle ( 18 ) from the more 
superficially plaeed semispinalis eapitis ( 14 ); this is 
seen again in Axial seetion 18. 

The intrinsie rrmseles of the tongue ( 3 ) are well 
shown and eomprise longitudinal transverse and 
eervieal bands. Aeting alone or in eombination, they 
give the tongue its preeise and highly varied mobility, 
which is important in both speeeh and swallowing. 




Axial computed tomogram (CT) 






























1 llpper lip 

2 Lower lip 

3 Orbicularis oris 

4 Buccinator 

5 Transverse intrinsie muscle of 
tongue 

6 Faeial artery and vein 

7 Ramus of mandible 

8 Inferior alveolar artery vein and 
nerve (V''') within mandibular eanal 

9 Masseter 

10 Medial pterygoid 

11 Retromandibular vein 

12 Scalenus medius 

13 Levator scapulae 

14 Splenius eervieis 


15 Longissimus eapitis 

16 Deep eervieal vein 

17 Semispinalis eervieis 

18 Semispinalis eapitis 

19 Splenius eapitis 

20 Ligamentum nuchae 

21 Trapezius 

22 Spine of third eervieal vertebra 

23 Spinal eord within dural sheath 

24 Body of third eervieal vertebra 

25 Vertebral artery and vein within 
foramen transversarium 

26 Anterior primary ramus of third 
eervieal nerve 

27 Longus eapitis 

28 Longuscolli 


29 Part of intervertebral dise 
between seeond and third 
eervieal vertebrae 

30 Vagus nerve (X) 

31 Aeeessory nerve (XI) 

32 Deep eervieal lymph node 

33 Sternoeleidomastoid 

34 Internal jugular vein 

35 Internal earotid artery 

36 External earotid artery 

37 Stylohyoid 

38 Tendon of digastrie 

39 Parotid gland 

40 Submandibular salivary gland 

41 Styloglossus entering tongue 

42 Oropharynx 
























Axial seetion 18 



HEAD 


Seetion leve 




Orientation 


Anterior 



Posterior 


Notes 


This seetion passes between the lips (1 and 2 ), the 
body of the third eervieal vertebra ( 24 ) and the 
spine of the third eervieal vertebra ( 22 ). The CT 
image is from a different subject and eomes from 
the series that traverse the neek. This is because 
few eranial CT runs extend as caudal as this level. 
Moreover, artefaets from the amalgam of dental 
fillings often obscure this region. Bolus enhaneement 
with intravenous iodinated eontrast medium has 
opaeified the major vessels ( 34 - 36 ) and assists in 
their identifieation. 

The submandibular salivary gland ( 40 ) lies 
against the ramus of the mandible ( 7 ) at its angle, 
separated by the medial pterygoid muscle ( 10 ). Its 
elose relationship to the parotid gland ( 39 ) is well 
demonstrated; it is separated from the latter only by 
the faseial sheet of the stylomandibular ligament. 

The foramen transversarium ( 25 ), lying within the 
transverse proeess, is the eharaeteristie feature of all 
seven of the eervieal vertebrae. That of the seventh 
eervieal vertebra, the vertebra prominens, is often of 
small size because it transmits only small aeeessory 
vertebral veins and not the vertebral artery, which 
usually enters at the sixth eervieal vertebra. The 
artery is surrounded by a plexus of sympathetie nerve 
fibres and is aeeompanied by the smaller vertebral 
vein. Not infrequently, the foramen transversarium 
will be seen to be double - the smaller eompartment 
in such examples eonveys the vein. 




Axial computed tomogram (CT) 





























16 Splenius eapitis of fourth eervieal 40 External earotid artery 

17 Semispinalis eapitis nerve 41 Origin of faeial artery 

18 Semispinalis eervieis 27 Scalenus medius 42 Parotid gland 

19 Ligamentum nuchae 28 Scalenus anterior 43 Retromandibular vein 

20 Deep eervieal vein origin 44 Submandibular 

21 Spine of fourth 29 Vertebral artery and salivary gland - 

eervieal vertebra vein within foramen superficial lobe 

22 Spinal eord within transversarium 45 Tendon of digastrie 

dural sheath 30 Longus eapitis 46 Styloglossus 

23 Part of body of 31 Longus eolli 47 Deep lobe of 

fourth eervieal 32 Prevertebral faseia submandibular 

vertebra 33 Oropharynx salivary gland 

24 Part of intervertebral 34 Constrictor muscles of 48 Faeial artery and vein 

dise between third pharynx 

and fourth eervieal 35 Vagus nerve (X) 49 Platysma 

vertebrae 36 Internal jugular vein 50 Hyoid bone 

25 Part of body of third 37 Aeeessory nerve (XI) 51 External jugular vein 

eervieal vertebra 38 Sternoeleidomastoid 

26 Dorsal root ganglion 39 Internal earotid artery 


1 Lower lip 

2 Orbicularis oris 

3 Llnder surface of 
tongue 

4 Body of mandible 

5 Depressor anguli oris 

6 Genioglossus 

7 Lingual artery and 
vein 

8 Hyoglossus 

9 Mylohyoid 

10 Lingual nerve (V m ) 

11 Inferior alveolar 
nerve (V m ) within 
mandibular eanal 

12 Ramus of mandible 

13 Cervical lymph nodes 

14 Levator scapulae 

15 Splenius eervieis 



























Axial seetion 19 



HEAD 


Seetion leve 




Orientation 


Anterior 



Posterior 


Notes 


This seetion passes through the upper border of the 
lovver lip (1), genioglossus at the base of the tongue 
( 6 ) and the cartilaginous dise betvveen the third and 
fourth eervieal vertebrae ( 24 ). 

The prevertebral faseia ( 32 ) invests the front of 
the bodies of the eervieal vertebrae, the prevertebral 
muscles ( 30 , 31 ) and the sealene muscles ( 27 , 28 ). 

It forms an almost avascular transverse plane behind 
the pharynx ( 33 ) and the great vessels ( 36 , 39 ). It 
extends from the skull base above to the superior 
mediastinum belovv, vvhere it blends vvith the 
anterior longitudinal vertebral ligament. It provides 
an avascular plane for the anterior surgical approaeh 
to the eervieal vertebrae. It is deep to this faseia that 
tuberculous pus vvill traek from an infeeted eervieal 
vertebra. 

The faeial artery at its origin from the external 
earotid artery ( 40 ) is seen at ( 41 ). It arehes over 
the submandibular salivary gland ( 44 ) to eross the 
lovver border of the mandible ( 4 ), vvhere its pulse is 
palpable ( 48 ). 




Axial computed tomogram (CT) 
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Seleeted images - Axial MRIs 





Axial magnetie resonanee image (MRI) 




Axial magnetie resonanee image (MRI) 



Axial magnetie resonanee image (MRI) 


















































Seleeted images - Axial MRIs 



HEAD 


Seetion leve 




Orientation 


Anterior 



Posterior 



Notes 


These three axial T2-weighted images show many 
important structures at the base of the brain, along 
with the orbits and sinuses. The water eontent 
of the globe provides good eontrast with the 
lens. On this sequence, the fluid in the globe and 
eerebrospinal spaees yields similar signal intensity 
to the fat within the orbit. The T2 weighting also 
demonstrates the emerging nerves within the 
eerebrospinal fluid to good effeet. Demonstration 
of a normal VIII (vestibulocochlear) nerve and 
fluid entering the internal auditory eanal (meatus) 
effeetively excludes a neuroma here. Possible lesions 
at this site (the eerebello-pontine angle) provide one 
of the eommonest referrals for magnetie resonanee 
imaging (MRI). On the spin-eeho sequence used 
here, flowing arterial blood returns no signal and 
thus appears blaek; in this way, the internal earotid 
and basilar arteries are well visualized. Air-eontaining 
structures, such as the sphenoidal sinus, also appear 
blaek. 

The pons is seen well on these images, and areas 
of infaretion and other lesions should be looked 
for on T2-weighted images. The fourth ventriele is 
another important landmark in this region; it should 
be eentral and symmetrieal. 


1 Nasal bone 

2 Ethmoidal air eells 

3 Sphenoidal sinus 

4 Cornea 

5 Lens 

6 Vitreous humour 

7 Medial rectus 

8 Optie nerve (II) 

9 Lateral rectus 

10 Cerebrospinal fluid (CSF) 

11 Internal earotid artery - within cavernous sinus 
(bl 1) 

12 Pituitary fossa 

13 Greater wing of sphenoid bone 

14 Temporalis 

15 Mastoid 


16 Pinna 

17 Oeeipital bone 

18 Pons 

19 Trigeminal nerve (V) 

20 Temporal lobe of brain 

21 Temporal horn of lateral ventriele 

22 Anterior lobe of cerebellum 

23 Fourth ventriele 

24 Faeial nerve (VII) 

25 Vestibulocochlear (auditory) nerve (VIII) 

26 Middle eerebral peduncle 

27 Cerebellar hemisphere 

28 Internal auditory meatus 

29 Vermis of cerebellum 

30 Basilar artery 
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Coronal seetion 7 - Female 



1 Skin and dense subcutaneous 
tissue 

2 Epieranial aponeurosis (galea 
aponeurotica) 

3 Oeeipital belly of 
oeeipitofrontalis 

4 Parietal bone 

5 Oeeipital bone 

6 Dura mater 

7 Subdural spaee 

8 Araehnoid mater 

9 Subarachnoid spaee 


10 Pia mater 

11 Superior sagittal sinus 

12 Falx eerebri 

13 Tentorium eerebelli 

14 Straight sinus 

15 Transverse sinus 

16 Superior parietal lobule 

17 Precuneus 

18 Cuneus 

19 Lingual gyrus 

20 Medial oeeipitotemporal gyrus 

21 Lateral oeeipitotemporal gyrus 


22 Middle temporal gyrus 

23 Inferior parietal lobule 

24 Posterior horn of lateral 
ventriele 

25 Cerebellar hemisphere 

26 Horizontal fissure of cerebellum 

27 Internal oeeipital erest 

28 Trapezius 

29 Splenius eapitis 

30 Semispinalis eapitis 

31 Ligamentum nuchae 

32 Greater oeeipital nerve 






Coronal seetion 1 



HEAD 


Seetion leve 



Orientation 


Superior 



Inferior 


Notes 


This eoronal seetion passes through the posterior 
part of the oeeipital bone ( 5 ) immediately anterior to 
the external oeeipital protuberance. It passes through 
the posterior extremity of the posterior, or oeeipital, 
horn of the lateral ventriele ( 24 ). 

In this, as in all subsequent seetions, eross- 
referenee should be made betvveen a eoronal seetion 
vvith the photographs of the external aspeets and 
sagittal seetion of the brain for orientation of the 
positions of the main sulci and gyri (see pages 2-7). 

On this Tl-vveighted magnetie resonanee image, 
flovving blood in the venous sinuses appears blaek 
(lovv signal intensity) because the protons that 
vvere excited have moved out of the sliee before 
measurement (ereating a flovv void). 




Coronal magnetie resonanee image (MRI) 
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1 Skin and dense subcutaneous 
tissue 

2 Pericranium 

3 Parietal bone 

4 Oeeipital bone 

5 Oeeipital belly of 
oeeipitofrontalis 

6 Dura mater 

7 Subdural spaee 

8 Araehnoid mater 

9 Subarachnoid spaee 

10 Pia mater 

11 Superior sagittal sinus 


12 Falx eerebri 

13 Precuneus 

14 Superior parietal lobule 

15 Inferior parietal lobule 

16 Middle temporal gyrus 

17 Lateral oeeipitotemporal gyrus 

18 Medial oeeipitotemporal gyrus 

19 Lingual gyrus 

20 Cuneus 

21 Cingulate gyrus 

22 Posterior horn of lateral 
ventriele 

23 Tentorium eerebelli 


24 Transverse sinus 

25 Cerebellar hemisphere 

26 Superior vermis 

27 Inferior vermis 

28 Falx eerebelli 

29 Internal oeeipital erest 

30 Rectus eapitis posterior minor 

31 Semispinalis eapitis 

32 Splenius eapitis 

33 Trapezius 

34 Greater oeeipital nerve 

35 Ligamentum nuchae 

36 Semispinalis eervieis 






















Coronal seetion 2 



HEAD 


Seetion leve 



Orientation 


Superior 



Inferior 


Notes 


The makeiip of the layers of the sealp ean be appreeiated 
in this and subsequent seetions. It eomprises hair-bearing 
skin, lying on dense, highly vascular eonneetive tissue 
(1); note the large vessels seen in many of the seetions. 
This, in turn, is adherent to a tough aponeurosis, vvhieh 
is the aponeurotic sheet joining the oeeipital belly of 
oeeipitofrontalis ( 5 ) to the frontalis muscle. The former 
arises from the superior nuchal line, vvhile the latter 
inserts into the faseia above the eyebrovvs. The oeeipital 
part is supplied by the auricular, and the frontal part by 
the temporal, braneh of the faeial nerve (VII). Paralysis 
of the faeial nerve is follovved by inability to vvrinkle the 
forehead on the affeeted side. Beneath the aponeurosis 
lies a layer of loose areolar tissue, vvhieh again ean be 
appreeiated in these seetions. It is in this plane that 
avulsion of the sealp ean take plaee in tearing injuries 
and in vvhieh a flap of sealp ean be turned dovvn 
during surgical exposure of the skull. The final layer, the 
periosteum, is elosely adherent to the skull. 

On this Tl-vveighted MR image the eerebrospinal fluid 
in the ventriele ( 22 ) and subarachnoid spaee yields lovv 
signal intensity (blaek), providing eontrast vvith the gyri. 

The various layers of the meninges are demonstrated 
vvell ( 6 , 8 , 10 ). Haemorrhage around these layers is 
a serious event. An extradural haematoma develops 
betvveen bone ( 3 ) and the dura mater ( 6 ) and usually 
arises soon after trauma that ruptures a meningeal vessel. 
A subdural haematoma eolleets in the subdural spaee ( 7 ), 
usually due to venous bleeding follovving minor trauma 
in the elderly. Subarachnoid haemorrhage develops 
suddenly in the subarachnoid spaee ( 9 ), usually follovving 
the spontaneous rupture of a eerebral artery, or berry 
aneurysm. 



Coronal magnetie resonanee image (MRI) 


























1 Skin and dense subcutaneous 
tissue 

2 Epieranial aponeurosis (galea 
aponeurotica) 

3 Parietal bone 

4 Oeeipital belly of 
oeeipitofrontalis 

5 Oeeipital margin of temporal 
bone 

6 Oeeipital bone 

7 Dura mater 

8 Subdural spaee 

9 Araehnoid mater 

10 Subarachnoid spaee 

11 Pia mater 

12 Superior sagittal sinus 


13 Falx eerebri 

14 Precuneus 

15 Superior parietal lobule 

16 Inferior parietal lobule 

17 Superior temporal gyrus 

18 Middle temporal gyrus 

19 Inferior temporal gyrus 

20 Tentorium eerebelli 

21 Lingual gyrus 

22 Cingulate gyrus 

23 Calcarine sulcus 

24 Posterior horn of lateral 
ventriele 

25 Superior vermis 

26 Cerebellar hemisphere 

27 Inferior vermis 


28 Cerebello-medullary eistern 

29 Rectus eapitis posterior minor 

30 Rectus eapitis posterior major 

31 Semispinalis eapitis 

32 Splenius eapitis 

33 Superior oblique eapitis 

34 Trapezius 

35 Levator scapulae 

36 Oeeipital artery and vein 

37 Bifid spine of axis 

38 Semispinalis eervieis 

39 Oeeipital lymph nodes 

40 Ligamentum nuchae 

41 Transverse sinus 























Coronal seetion 3 



HEAD 


Seetion leve 




Orientation 


Superior 



Inferior 



Notes 


This and neighbouring seetions give elear vievvs of 
the structure of the superior sagittal sinus ( 12 ) and 
the transverse sinus ( 41 ), vvhieh are formed as elefts 
betvveen the outer (endosteal) and inner (meningeal) 
layers of the dura mater. 

The internal structure of the cerebellum ( 26 ) ean 
be appreeiated in this seetion, vvith its superficial 
highly convoluted cortex over a dense eore of vvhite 
matter, vvhieh eontains the deep eerebellar nuclei. 
The highly branehed appearanee of the cerebellum 
in seetion is given the fanciful name of 'arbor vitae' 

- tree of life. 

The bifid spine of the axis ( 37 ) gives attaehment 
to semispinalis eervieis ( 38 ), rectus eapitis posterior 
major ( 30 ) and the ligamentum nuchae ( 40 ), as vvell 
as the inferior oblique, vvhieh ean be seen in the 
next seetion. 

The small oeeipital lymph nodes ( 39 ) are of elinieal 
signifieanee in that they are elassieally enlarged in 
mbella (German measles) and some forms of eaneer. 


12 




Coronal magnetie resonanee image (MRI) 






























HEAD 



Coronal seetion 4 


Female 




1 Skin and dense 
siibeiitaneoiis tissue 

2 Epieranial aponeurosis 
(galea aponeurotica) 

3 Dura mater 

4 Subdural spaee 

5 Araehnoid mater 

6 Subarachnoid spaee 

7 Pia mater 

8 Superior sagittal sinus 

9 Falx eerebri 

10 Posteentral gyrus 

11 Inferior parietal lobule 

12 Superior temporal 
gyrus 

13 Middle temporal gyrus 

14 Inferior temporal gyrus 


15 Lateral 

oeeipitotemporal gyrus 

16 Medial 

oeeipitotemporal gyrus 

17 Parahippoeampal gyrus 

18 Fimbria of 
hippocampus 

19 Tapetum 

20 Posterior horn of 
lateral ventriele 

21 Splenium of corpus 
callosum 

22 Cingulate gyrus 

23 Paraeentral lobule 

24 Cingulate sulcus 

25 Optie radiation 

26 Great eerebral vein 


27 Tentorium eerebelli 

28 Cerebellar hemisphere 

29 Superior vermis 

30 Superior medullary 
vellum 

31 Fourth ventriele 

32 Cerebello-medullary 
eistern 

33 Tonsil of cerebellum 

34 Dentate nucleus 

35 Parietal bone 

36 Mastoid air eells 
within petrous part of 
temporal bone 

37 Oeeipital bone 

38 Posterior atlanto- 
oeeipital membrane 


39 Posterior tubercle of 
atlas 

40 Bifid spinous proeess 
of axis 

41 Superior oblique eapitis 

42 Rectus eapitis posterior 
major 

43 Inferior oblique eapitis 

44 Sternoeleidomastoid 

45 Splenius eapitis 

46 Levator scapulae 

47 Longissimus eapitis 

48 Semispinalis eapitis 

49 Semispinalis eervieis 

50 Transverse sinus 

51 Small infaret (see notes) 






















Coronal seetion 4 



HEAD 


Seetion leve 





Inferior 


Notes 


This seetion passes through the posterior part of 
the opening in the tentorium eerebelli ( 27 ). Note 
the great eerebral vein ( 26 ), a short median vessel 
formed by the union of the tvvo internal eerebral 
veins. It passes baekvvards to open into the anterior 
end of the straight sinus, vvhieh lies at the junction 
of the falx eerebri ( 9 ) vvith the tentorium eerebelli. 

The dentate nucleus of the cerebellum ( 34 ) is 
the largest and most lateral of the four eerebellar 
nuclei. Fibres from this nucleus form the bulk of the 
superior eerebellar peduncle. 

On the tvvo T2-weighted images shown here, 
the extent of the eerebrospinal fluid is well 
demonstrated in image (A), espeeially in the 
subarachnoid spaee ( 6 ) around the gyri, but also in 
the eisterns around the base of the brain ( 32 ). 

Also to be seen in image (A) is a small infaret ( 51 ); 
this is an area where there has been damage caused 
by interruption to the blood supply, most eommonly 
due to a small embolus. 







Coronal magnetie resonanee 
image (MRI) 



Coronal magnetie resonanee 
image (MRI) 
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Coronal seetion 5 


Female 



1 

2 

3 

4 

5 

6 

7 

8 
9 


10 

11 

12 

13 

14 

15 

16 
17 



Skin and dense 
siibeiitaneoiis tissue 
Epieranial aponeurosis 
(galea aponeurotica) 
Dura mater 
Subdural spaee 
Araehnoid mater 
Subarachnoid spaee 
Pia mater 
Parietal bone 
Mastoid air eells 
within petrous part of 
temporal bone 
Oeeipital bone 
Margin of foramen 
magnum 

Superior sagittal sinus 
Falx eerebri 
Preeentral gyrus 
Posteentral gyrus 
Para eentral lobule 
Preeentral gyrus 


18 Supramarginal gyrus 

19 Lateral sulcus 

20 Superior temporal 
gyrus 

21 Middle temporal gyrus 

22 Inferior temporal gyrus 

23 ehoroid plexus within 
posterior horn of 
lateral ventriele (see 
25) 

24 Body of lateral 
ventriele 

25 ehoroid plexus 
within body of lateral 
ventriele (see 23) 

26 Corpus callosum 

27 Cingulate gyrus 

28 Cingulate sulcus 

29 Thalamus 

30 Pineal gland 

31 Aqueduct (of Sylvius) 

32 Pons 


33 Cerebellar hemisphere 

34 Middle eerebellar 
peduncle 

35 Tentorium eerebelli 

36 Termination of 
medulla oblongata 

37 Commencement of 
spinal eord 

38 Sigmoid sinus 

39 Vertebral artery 
entering foramen 
magnum 

40 Atlanto-oeeipital 
joint 

41 Posterior areh of atlas 

42 Lamina of axis 

43 Faeet joint between 
C2/3 vertebrae 

44 Faeet joint between 
C3/4 vertebrae 

45 Faeet joint between 
C4/5 vertebrae 


46 Dorsal nerve root C5 

47 Dorsal root ganglion 
C5 

48 Ventral nerve root C5 

49 Body of fifth eervieal 
vertebra 

50 Posterior belly of 
digastrie 

51 Longissimus eapitis 

52 Splenius eapitis 

53 Sternoeleidomastoid 

54 Superior oblique 

55 Inferior oblique 

56 Semispinalis eapitis 

57 Levator scapulae 

58 Auricular eartilage of 
ear 

59 Oeeipital eondyle 

60 Dens of axis (odontoid 
peg of seeond eervieal 
vertebra) 


















Coronal seetion 5 


HEAD 





Coronal magnetie resonanee 
image (MRI) 
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Coronal seetion 6 


Female 



1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 



Skin and dense 
siibeiitaneoiis tissiie 
Epieranial aponeurosis 
(galea aponeurotica) 
Parietal bone 
Temporal bone 
Temporalis 
Dura mater 
Subdural spaee 
Araehnoid mater 
Subarachnoid spaee 
Pia mater 

Superior sagittal sinus 
Falx eerebri 
Medial frontal gyrus 
Cingulate gyrus 
Body of corpus callosum 
Choroid plexus within 
lateral ventriele 
Septum pellucidum 
Fornix 

Third ventriele 
Thalamus 
Caudate nucleus 


22 Claustrum 

23 Putamen 

24 Globus pallidus 

25 Posterior limb of 
internal capsule 

26 Mamillary body 

27 lnsula 

28 Lateral eerebral fissure 
and branehes of middle 
eerebral artery 

29 Superior temporal gyrus 

30 Middle temporal gyrus 

31 Inferior temporal gyrus 

32 Hippocampus 

33 Inferior horn of lateral 
ventriele 

34 Tail of caudate nucleus 

35 Pons 

36 Trigeminal nerve (V) 

37 Troehlear nerve (IV) 

38 Free margin of 
tentorium eerebelli 

39 Vertebral artery (see 54) 

40 Medulla oblongata 


41 Faeial nerve (VII) and 
vestibulocochlear nerve 
(VIII) entering internal 
auditory meatus within 
petrous part of temporal 
bone 

42 Glossopharyngeal nerve 
(IX) f vagus nerve (X) and 
eranial part of aeeessory 
nerve (XI) entering jugular 
foramen within petrous 
part of temporal bone 

43 Hypoglossal nerve (XII) 
entering hypoglossal 
eanal within petrous part 
of temporal bone 

44 Posteentral gyrus 

45 Preeentral gyrus 

46 Superior frontal gyrus 

47 Substantia nigra 

48 Mastoid air eells within 
mastoid proeess of the 
petrous part of temporal 
bone 


49 Mastoid antrum 
within petrous part of 
temporal bone 

50 Atlanto-oeeipital joint 

51 Atlanto-axial joint 

52 Vertebral artery within 
foramen transversarium 
of axis (see 39) 

53 Posterior belly of 
digastrie 

54 Body of C4 vertebra 

55 C4 dorsal root ganglion 

56 Internal jugular vein 

57 Sternoeleidomastoid 

58 Auricular eartilage of 
ear 

59 Dura of spinal eanal 

60 Levator scapulae 

61 Lateral ventriele 

62 Basilar artery 

63 Body of seeond eervieal 
vertebra 
















Coronal seetion 6 



HEAD 


Seetion leve 




Orientation 


Superior 



Inferior 



Notes 


The posterior limb of the internal capsule ( 25 ) 
is transeeted in this seetion and ean be seen 
deseending into the pons ( 35 ). Medial to the internal 
capsule ean be seen the tail of the caudate nucleus 
( 21 ) and the thalamus ( 20 ), vvhile laterally lies the 
lentiform nucleus, made up of the putamen ( 23 ) 
and, more medially, the globus pallidus ( 24 ). Lateral 
to the lentiform nucleus lies the claustrum ( 22 ), 
sandvviehing the narrovv external capsule betvveen 
the two. 

The squamous part of the temporal bone ( 4 ) is the 
thinnest part of the calvarium. Contrast it with the 
densest part of the skull - the well-named petrous 
temporal bone ( 49 ). 

The internal auditory meatus is cut along its 
length and demonstrates the faeial nerve (VII) and 
vestibulocochlear, or auditory, nerve (VIII) lying within 


MRI is an excellent method of demonstrating 
small acoustic neurinomata, which develop elose 
to the internal auditory meatus. It is now possible 
to diagnose these benign tumours long before the 
bony meatus beeomes enlarged. 




Coronal magnetie resonanee image (MRI) 
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Coronal seetion 7 - Female 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 



Skin and dense 
siibeiitaneoiis tissue 
Epieranial aponeurosis 
(galea aponeurotica) 
Parietal bone 
Squamous part of 
temporal bone 
Temporalis 
Dura mater 
Subdural spaee 
Araehnoid mater 
Subarachnoid spaee 
Pia mater 

Superior sagittal sinus 
Falx eerebri 
Medial frontal gyrus 
Cingulate gyrus 
Body of corpus 
callosum 
Body of lateral 
ventriele 

Septum pellucidum 
Fornix 


19 ehoroid plexus with 
floor of lateral ventriele 

20 Third ventriele 

21 Mamillary body 

22 Thalamus 

23 Anterior limb of 
internal capsule 

24 Caudate nucleus 

25 Putamen 

26 Globus pallidus 

27 Claustrum 

28 lnsula 

29 Lateral eerebral fissure 
and branehes of middle 
eerebral artery 

30 Superior temporal gyrus 

31 Middle temporal gyrus 

32 Inferior temporal gyrus 

33 Lateral 

oeeipitotemporal gyrus 

34 Parahippoeampal gyrus 
adjaeent (lateral) to 
hippocampus 


35 Posteentral gyrus 

36 Central sulcus 

37 Preeentral gyrus 

38 Superior frontal gyrus 

39 Oculomotor nerve (III) 

40 Posterior eerebral 
artery 

41 Basilar artery 

42 Superior eerebral artery 

43 Pons 

44 Trigeminal nerve (V) 

45 Free margin of 
tentorium eerebelli 

46 External auditory 
meatus 

47 Tympanie membrane 

48 Internal earotid artery 

49 Styloid proeess 

50 Parotid gland 

51 Internal jugular vein 

52 Digastrie 

53 Base of oeeipital bone 
(clivus) 


54 Rectus eapitis anterior 

55 Anterior atlanto- 
oeeipital membrane 

56 Anterior areh of atlas 

57 Dens of axis (odontoid 
peg of seeond eervieal 
vertebra) 

58 Body of axis 

59 C2/3 intervertebral dise 

60 Atlanto-axial joint 

61 Glossopharyngeal 
nerve (IX) 

62 Vagus nerve (X) 

63 Spinal aeeessory nerve 
(XI) 

64 Hypoglossal nerve (XII) 

65 Posterior wall of 
pharynx 

66 Thyroid eartilage 

67 Sternoeleidomastoid 

68 Platysma 






















Coronal seetion 7 



HEAD 


Seetion leve 




Orientation 


Superior 



Inferior 


Notes 


This seetion passes through the external auditory 
meatus ( 46 ). This is about 37 mm long and has 
a peculiar S-shaped course, being direeted first 
medially upwards and backwards, then medially 
and backwards, and finally medially forwards 
and downwards. The outer third of the eanal is 
cartilaginous and somewhat wider than the medial 
osseous portion. It leads to the tympanie membrane, 
or eardmrn ( 47 ), which faees laterally downwards 
and forwards. 

This seetion provides a elear view of the dens 
( 57 ) in eoronal seetion and articulation with the 
anterior areh of the atlas ( 56 ). It also illustrates 
the importanee of the transverse ligament of atlas 
keeping the dens of the axis (odontoid peg of 
seeond eervieal vertebra) ( 57 ) in intimate eontaet 
with the atlas (first eervieal vertebra). 




Coronal magnetie resonanee image (MRI) 






















HEAD 




Coronal seetion 8 


Female 




1 Skin and dense 
subcutaneous tissue 

2 Epieranial aponeurosis 
(galea aponeurotica) 

3 Parietal bone 

4 Squamous part of 
temporal bone 

5 Temporalis 

6 Dura mater 

7 Subdural spaee 

8 Araehnoid mater 

9 Subarachnoid spaee 

10 Pia mater 

11 Superior sagittal sinus 

12 Falxcerebri 

13 Medial frontal gyrus 

14 Superior frontal gyrus 

15 Middle frontal gyrus 

16 Inferior frontal gyrus 

17 Cingulate gyrus 

18 Perieallosal artery 

19 Body of corpus 
callosum 

20 Septum pellucidum 

21 Lateral ventriele 


22 Head of caudate 
nucleus 

23 Lentiform nucleus 

24 Putamen 

25 Nucleus accumbens 

26 Anterior column of 
fornix 

27 Claustrum 

28 lnsula 

29 Origin of middle 
eerebral artery (see 30) 

30 Middle eerebral artery 
branehes (see 29) 

31 Origin of anterior 
eerebral artery (see 18) 

32 Superior temporal 
gyrus 

33 Middle temporal gyrus 

34 Inferior temporal gyrus 

35 Lateral 

oeeipitotemporal gyrus 

36 Medial 

oeeipitotemporal gyrus 

37 Lateral sulcus 

38 Optie ehiasma (II) 


39 Oculomotor nerve (III) 

40 Trigeminal ganglion 

41 Pituitary stalk 

42 Pituitary gland within 
pituitary fossa (sella 
turcica) 

43 Internal earotid artery 
within cavernous sinus 

44 Body of sphenoid bone 
and sphenoidal sinus 

45 lntra-articular dise of 
temporomandibular 
joint 

46 Head of mandible 

47 Middle meningeal 
artery within foramen 
spinosum of sphenoid 
bone 

48 Posterior wall of 
nasopharynx 

49 Posterior wall of 
oropharynx 

50 Auditory (Eustachian) 
tube 

51 Levatorveli palatini 


52 Internal earotid artery 

53 Styloglossus 

54 Tendon of digastrie 

55 Stylohyoid 

56 Stylopharyngeus 

57 External earotid artery 

58 Hypoglossal nerve (XII) 

59 Parotid gland 

60 Retromandibular vein 

61 Maxillary artery and 
vein 

62 Superfieial temporal 
vein 

63 Greater horn of hyoid 
bone 

64 Constrictor muscles of 
pharynx 

65 Cartilage of epiglottis 

66 Superior margin of 
lamina of thyroid 
eartilage 

67 Submandibular gland 

68 Platysma 

69 Longus eapitis 
















Coronal seetion 8 



HEAD 


Seetion leve 




Orientation 


Superior 



Inferior 



Notes 


The plane of this seetion passes through the head 
of the mandible ( 46 ) and the temporomandibular 
joint. The articular surfaces of the joint are eovered 
with fibroeartilage (not hyaline eartilage as is usual 
in a synovial joint). The joint eontains a prominent 
fibrocartilaginous intra-articular dise ( 45 ), which 
divides it into an upper and lower eompartment. 

The parotid gland ( 59 ) and the submandibular 
salivary gland ( 67 ) are in eontaet with eaeh 
other, separated only by a sheet of faseia, the 
stylomandibular ligament. 

The anterior limb of the internal capsule relates 
medially to the head of the caudate nucleus ( 22 ) and 
laterally to the putamen ( 24 ). See also the note on 
the posterior limb of the internal capsule in Coronal 
seetion 6. 

The pituitary gland ( 42 ) ean be seen lying within 
its fossa, in elose relationship to the optie ehiasma. 
An enlarging tumour of the pituitary gland elassieally 
produces the visual disturbance of bitemporal 
hemianopia because of pressure on the medial 
aspeet of the ehiasma. The modern pernasal trans- 
sphenoidal fibre-optie approaeh for pituitary surgery 
via the sphenoid sinus ( 44 ) ean be appreeiated in this 
seetion. 

On this T1-weighted magnetie resonanee image, 
the sphenoid ( 44 ) is very bright because there is 
virtually no sinus aeration; this is very variable. The 
bright signal refleets a high narrow eontent of bone. 




Coronal magnetie resonanee image (MRI) 
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Coronal seetion 9 


Female 




1 Skin and dense 
subcutaneous tissue 

2 Epieranial aponeurosis 
(galea aponeurotica) 

3 Parietal bone 

4 Squamous part of 
temporal bone 

5 Zygomatie proeess of 
temporal bone 

6 Body of sphenoid bone 

7 Superior sagittal sinus 

8 Falxcerebri 

9 Dura mater 

10 Subdural spaee 

11 Araehnoid mater 

12 Subarachnoid spaee 

13 Pia mater 

14 Callosomarginal braneh 
of anterior eerebral 
artery in longitudinal 
fissure 

15 Superior frontal gyrus 

16 Middle frontal gyrus 


17 Inferior frontal gyrus 

18 Medial frontal gyrus 

19 Cingulate gyrus 

20 Body of corpus 
callosum 

21 Anterior horn of lateral 
ventriele 

22 Head of caudate 
nucleus 

23 Anterior eerebral artery 

24 Olfaetory sulcus 

25 Olfaetory traet (I) 

26 Orbital gyri 

27 Optie nerve (II) 

28 Superior temporal 
gyrus 

29 Middle temporal gyrus 

30 Inferior temporal gyrus 

31 lnsula 

32 Middle eerebral artery 

33 Oculomotor nerve (III) 

34 Abducent nerve (VI) 

35 Maxillary nerve (V n ) 


36 Ophthalmie nerve (III) 
with troehlear nerve 
(IV) 

37 Internal earotid artery 
in cavernous sinus 

38 Sphenoidal sinus 

39 Temporalis 

40 lntra-articular dise of 
temporomandibular 
joint 

41 Lateral pterygoid 

42 Maxillary artery 

43 Inferior alveolar nerve 
and artery 

44 Medial pterygoid 

45 Ramus of mandible 

46 Masseter 

47 Parotid gland 

48 Faeial artery and vein 

49 Submandibular gland 

50 Platysma 

51 Hyoglossus 

52 Tendon of digastrie 


53 Body of hyoid bone 

54 Lesser horn of hyoid 
bone 

55 Stylohyoid ligament 

56 Styloglossus 

57 intrinsie muscle of 
tongue 

58 Lingual artery 

59 Nasopharynx 

60 Opening of auditory 
(Eustachian) tube 
(arrowed) 

61 Levator veli palatini 

62 Tensorveli palatini 

63 Palatoglossus 

64 Superior eonstrietor of 
pharynx 

65 Soft palate 

66 Internal earotid artery 

67 Anterior elinoid proeess 
of sphenoid bone 

68 Temporal lobe 
















Coronal seetion 9 



HEAD 


Seetion leve 



View 


Orientation 


Superior 



Inferior 


Notes 


The line of this seetion passes through the zygomatie 
proeess of the temporal bone ( 5 ), the posterior part 
of the tongue ( 57 ) and the body of the hyoid bone 
( 53 ). We peer into the nasopharynx ( 59 ) with the 
termination of the auditory, or Eustachian, tube ( 60 ) 
just visible. 

The oculomotor nerve (III) ( 33 ) passes through 
the sharp edge of the tentorium eerebelli to enter 
the cavernous sinus ( 37 ). The eerebral hemisphere, 
eompressed by an extradural or subdural elot, 
presses upon the nerve at the tentorial edge 
and produces dilation of the pupil; henee, the 
neurosurgical aphorism, 'explore the side with the 
dilated pupil'. Damage to the internal earotid artery 
within the cavernous sinus ( 37 ), usually as a result 
of trauma, may produce a carotico-cavernous fistula 
and results in a pulsating exophthalmos. 

The intrinsie muscles of the tongue ( 57 ) eomprise 
longitudinal, transverse and vertieal bands of muscle. 
These, aeting alone or in eombination, give the 
tongue its preeise and highly variable mobility in 
speeeh and swallowing. Their nerve supply is the 
hypoglossal nerve (XII). 




Coronal magnetie resonanee image (MRI) 






















HEAD 



1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 
17 



Skin and dense 
subcutaneous tissue 
Epieranial aponeurosis 
(galea aponeurotica) 
Braneh of superficial 
temporal artery 
Frontal bone 
Dura mater 
Subdural spaee 
Araehnoid mater 
Subarachnoid spaee 
Pia mater 

Superior sagittal sinus 
Falx eerebri 
Superior frontal gyrus 
Middle frontal gyrus 
Inferior frontal gyrus 
Gyrus rectus 
Cingulate gyrus 
Medial orbital gyrus 


18 Olfaetory traet (I) 

19 Lesser wing of 
sphenoid bone 

20 Septum between 
sphenoidal sinuses 

21 Sphenoidal sinus 

22 Optie nerve (II) 

23 Temporal lobe of brain 
within middle eranial 
fossa 

24 Greater wing of 
sphenoid bone 

25 Maxillary nerve within 
foramen rotundum 

of greater wing of 
sphenoid bone 

26 Pterygopalatine 
ganglion 

27 Medial pterygoid plate 
of sphenoid bone 


28 Lateral pterygoid plate 
of sphenoid bone 

29 Lateral pterygoid 

30 Maxillary artery 

31 Medial pterygoid 

32 Temporalis 

33 Zygomatie areh 

34 Masseter 

35 Aeeessory parotid gland 

36 Parotid duct 

37 Body of mandible 

38 Inferior alveolar artery 
and nerve within 
mandibular eanal 

39 Faeial artery and nerve 

40 Platysma 

41 Submandibular gland 

42 Anterior belly of 
digastrie 

43 Mylohyoid 


44 Geniohyoid 

45 Transverse fibres of 
intrinsie muscle of 
tongue 

46 Sublingual gland (deep 
part) 

47 Lingual artery 

48 Uvula 

49 Palatine glands of soft 
palate 

50 Nasal eavity 

51 Nasal septum (vomer) 

52 Anterior elinoid 
proeess (lesser wing of 
sphenoid bone) 

53 Ramus of mandible 

54 Nasopharynx 
















Coronal seetion 10 



HEAD 


Seetion leve 




Orientation 


Superior 



Inferior 


Notes 


Do not be deeeived! This seetion passes through the 
tip of the temporal lobe of the eerebmm ( 23 ), lying 
inferior to the lesser wing of the sphenoid ( 19 ) and 
not the orbit. Note that the plane of this seetion 
lies immediately anterior to the anterior horn of the 
lateral ventriele. 

The parotid duct ( 36 ) ean be palpated easily in 
the living subject by tensing the masseter muscle 
( 34 ) and feeling along the upper part of the anterior 
border of this muscle just inferior to the zygomatie 
areh ( 33 ). The aeeessory parotid gland, or pars 
aeeessoria ( 35 ), is usually eompletely detaehed 
from the main gland and lies between the parotid 
duct and the zygomatie areh. It accounts for an 
oeeasionally very anteriorly plaeed parotid tumour. 

The paired sphenoidal sinuses ( 21 ) lie within 
the body of the sphenoid bone and vary quite 
eonsiderably in size and shape. They are rarely 
symmetrieal, one often being much larger than the 
other and extending aeross the midline behind the 
other. Oeeasionally one overlaps the other sinus 
superiorly. Usually the septum ( 20 ) between the 
two sinuses is intaet, although oeeasionally these 
communicate with eaeh other. 

As well as the main salivary glands, many other 
aeeessory salivary glands are found, some in the 
tongue, some between the erypts of the palatine 
tonsils and some on the inner aspeets of the lip and 
eheeks. Large numbers are found in the posterior 
hard palate and the soft palate ( 49 ). They are mainly 
mucous in type and are oeeasional sites for the 
development of a pleomorphie salivary tumour. 

The CT image is purposefully displayed at optimal 
setting for bony structure. 



Coronal computed tomogram (CT) 
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Coronal seetion 11 - Female 





1 Skin and dense 
subcutaneous 
tissue 

2 Epieranial 
aponeurosis 
(galea 

aponeurotica) 

3 Dura mater 

4 Subdural spaee 

5 Araehnoid mater 

6 Subarachnoid 
spaee 

7 Pia mater 

8 Superior sagittal 
sinus 

9 Falxcerebri 
10 Medial frontal 

gyrus 


11 Superior frontal 
gyrus 

12 Middle frontal 
gyrus 

13 Inferior frontal 
gyrus 

14 Longitudinal 
fissure 

15 Orbital gyri 

16 Olfaetory traet (I) 

17 Levator palpebrae 
superioris 

18 Superior rectus 

19 Optie nerve (II) in 
dural sheath 

20 Lateral rectus 

21 Inferior rectus 

22 Medial rectus 


23 Superior oblique 

24 Branehes of 
ophthalmie artery 
and vein 

25 Ethmoidal air eells 

26 Maxillary sinus 

27 Maxillary nerve 

28 Maxillary artery 

29 Temporalis 

30 Zygomatie areh 

31 Masseter 

32 Ramus of mandible 

33 Buccal pad of fat 

34 Buccinator 

35 Body of mandible 

36 Inferior alveolar 
nerve in 

mandibular eanal 


37 Platysma 

38 Anterior belly of 
digastrie 

39 Mylohyoid 

40 Geniohyoid 

41 Genioglossus 

42 Lingual artery 

43 Transverse fibres 
of intrinsie 
muscle of tongue 

44 Sublingual gland 

45 Faeial artery 

46 Faeial vein 

47 Soft palate 

48 Horizontal plate 
of palatine bone 

49 Tuberosity of 
maxilla 


50 Inferior nasal 
eoneha 

51 Middle nasal 
eoneha 

52 Superior nasal 
eoneha 

53 Nasal septum 

54 Parotid duct 

55 Orbital part of 
ethmoid bone 

56 Greater wing of 
sphenoid bone - 
orbital surface 

57 Frontal bone 

58 Zygoma 

59 Dental artefaets 
(see notes) 








Coronal seetion 11 



HEAD 


Seetion leve 




Orientation 


Superior 



Inferior 



Notes 


This seetion does indeed pass through the posterior 
part of the eavity of the orbit and demonstrates the 
elose paeking of the extrinsic muscles ( 17 , 18 , 20 - 23 ) 
and blood vessels ( 24 ) vvith the orbital fat and optie (II) 
nerve ( 19 ). Note that the optie nerve is surrounded by 
an extension of the dura mater and is, therefore, bathed 
in eerebrospinal fluid. Raised intraeranial pressure is thus 
transmitted in the eerebrospinal fluid along the sheath 
and results in the ehanges of papilloedema. 

The ethmoidal air eells, or sinuses ( 25 ), are small, thin- 
vvalled eavities in the ethmoidal labyrinth. They range in 
number from three large to 18 small eells on either side 
and are separated from the orbit by the paper-thin orbital 
plate of the ethmoid. Orbital cellulitis ean thus easily result 
from ethmoid sinusitis (see ( 54 ) in Coronal seetion 13). 

The three nasal eonehae (still often referred to by ear, 
nose and throat (ENT) surgeons as the turbinate bones) 
projeet dovvnvvards like three serolls from the lateral 
wall of the nasal eavity. The lowest, the inferior ( 50 ), is 
the largest and broadest. It is a separate bone, unlike 
the middle ( 51 ) and superior ( 52 ), which are part of the 
ethmoid bone ( 55 ). The middle and superior eonehae 
are joined anteriorly, but diverge away from eaeh other 
posteriorly so that the superior eoneha ean be visualized 
only at posterior rhinoseopy and is invisible on viewing 
through the anterior nares. Beneath eaeh eoneha is a 
spaee, termed the superior, middle and inferior meatus, 


Metallie material used in dental fillings ereates 
substantial problems for eoronal CT. Even with careful 
positioning and gantry angulation, problems may be 
unavoidable: On the image, note the distortion ereated by 
the presenee of a metallie dental filling. 
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Coronal seetion 12 


Female 



1 Skin and dense 
subcutaneous tissue 

2 Epieranial aponeurosis 
(galea aponeurotica) 

3 Frontal belly of 
oeeipitofrontalis 

4 Dura mater 

5 Subdural spaee 

6 Araehnoid mater 

7 Subarachnoid spaee 

8 Pia mater 

9 Superior sagittal sinus 

10 Falxcerebri 

11 Superior frontal gyrus 

12 Middle frontal gyrus 

13 Inferior frontal gyrus 

14 Orbital gyri 

15 Longitudinal fissure 

16 Cingulate gyrus 

17 Medial frontal gyrus 


18 Posterior portion of 
olfaetory bulb (I) lying 
on eribriform plate of 
ethmoid bone 

19 Posterior part of erista 

galli 

20 Levator palpebrae 
superioris 

21 Superior rectus 

22 Branehes of ophthalmie 
artery and vein 

23 Lateral rectus 

24 Inferior rectus 

25 Medial rectus 

26 Optie nerve (II) in dural 
sheath 

27 Superior oblique 

28 Temporalis 

29 Zygomatie areh 

30 Zygomaticus major 


31 Masseter 

32 Parotid duct 

33 Buccal fat 

34 Buccinator 

35 Faeial vein 

36 Faeial artery 

37 Inferior alveolar nerve 
in mandibular eanal 

38 Body of mandible 

39 Platysma 

40 Anterior belly of 
digastrie 

41 Mylohyoid 

42 Geniohyoid 

43 Genioglossus 

44 Sublingual gland 

45 intrinsie muscle of 
tongue 

46 Depressor anguli oris 

47 Buccal vestibule 


48 Palatine glands of soft 
palate 

49 Inferior nasal eoneha 

50 Nasal septum 

51 Middle nasal eoneha 

52 Maxillary sinus 

53 Ethmoidal air eells 

54 Orbital part of ethmoid 
bone 

55 Orbital surface of 
maxilla 

56 Zygomatie bone 

57 Orbital part of frontal 
bone 

58 Palatine proeess of 
maxilla 

59 Infra-orbital artery and 
nerve vvithin infra- 
orbital eanal of maxilla 

















Coronal seetion 12 



HEAD 



Seetion level 



Orientation 


Superior 



Inferior 



Notes 


From the roof of the nasal eavity, some 20 olfaetory 
nerve (I) filaments on eaeh side perforate the dura 
and araehnoid over the eribriform plate and pass 
upwards through the subarachnoid spaee to enter 
the olfaetory bulb ( 18 ). From here, the olfaetory 
traet passes posteriorly on the inferior surface of the 
frontal lobe. Fractures erossing the anterior eranial 
fossa, with tearing of the overlying dura, may result 
in eerebrospinal rhinorrhoea, watery fluid draining 
into the nose. LJntreated, this communication 
between the nasal eavity and the subarachnoid 
spaee inevitably results in meningitis. 

The maxillary sinus, or antrum ( 52 ), occupying 
most of the body of the maxilla, is the largest of 
the nasal aeeessory sinuses. In dentulous subjects, 
eonieal elevations, which eorrespond to the roots 
of the first and seeond molar teeth, projeet into the 
floor of the sinus, which they oeeasionally perforate. 
Less eommonly, the roots of the two premolars, 
the third molar and, rarely, the eanine may also 
projeet into the sinus. LJpper dental infeetion may 
thus involve the sinus, and dental extraction may 
result in an oromaxillary fistula. The sinus opens 
into the nasal eavity in the lowest part of the hiatus 
semilunaris below the middle eoneha ( 51 ). A seeond 
orifiee is often present in or just below the hiatus. 

CT in the eoronal plane is used to demonstrate 
the anatomy of the maxillary sinus and its drainage 
into the nasal eavity. Some ENT surgeons now 
perform flexible endoseopie sinus surgery (FESS) to 
improve matters. This CT projeetion is also useful for 
assessing fractures of the floor of the orbit. 
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Coronal seetion 13 


Female 



1 Skin and dense 
subcutaneous tissue 

2 Epieranial aponeurosis 
(galea aponeurotica) 

3 Oeeipital belly of 
oeeipitofrontalis 

4 Frontal bone 

5 Dura mater 

6 Frontal lobe of brain 
eovered with araehnoid 
mater and blood vessels 
within the anterior 
eranial fossa 

7 lnfundibulum draining 
frontal sinus 

8 Roof of nasal eavity 

9 Orbital part of frontal 
bone 

10 Superior rectus 

11 Levator palpebrae 
superioris 


12 Laerimal gland (orbital 
part) 

13 Laerimal gland 
(palpebral part) 

14 Lateral rectus 

15 Inferior oblique 

16 Inferior rectus 

17 Orbital margin of 
zygomatie bone 

18 Infra-orbital artery and 
nerve within infra- 
orbital eanal of maxilla 

19 Maxillary sinus 

20 Medial rectus 

21 Orbital surface of 
maxilla 

22 Laerimal bone 

23 Tendon of superior 
oblique 

24 Nasolaerimal duct 

25 Maxilla 


26 Inferior nasal eoneha 

27 Palatine proeess of 
maxilla 

28 Alveolar proeess of 
maxilla 

29 Vestibule of mouth 

30 Nasal septum 

31 Middle nasal eoneha 

32 Seleral layer of orbit 

33 Vitreous humour 

34 Orbicularis oculi 

35 Zygomaticus minor 

36 Zygomaticus major 

37 Parotid duct 

38 Buccal fat pad 

39 Faeial vein 

40 Buccinator 

41 Faeial artery 

42 Mucous membrane of 
mouth 

43 Mandible 


44 Sublingual gland 

45 Genioglossus 

46 Median septum of 
tongue 

47 Dorsum of tongue 

48 Platysma 

49 Depressor anguli oris 

50 Depressor labii 
inferioris 

51 Mental nerve 

52 Sublingual papilla 

53 Hard palate 

54 Orbital margin of 
ethmoid bone 

55 Crista galli of ethmoid 
bone 















Coronal seetion 13 



HEAD 


Seetion leve 




Orientation 


Superior 



Inferior 



Notes 


The orbital part of the laerimal gland ( 12 ) lies in 
the laerimal fossa on the lateral part of the roof of 
the orbit supported by the lateral margin of levator 
palpebrae superioris (11). It projeets around the 
lateral margin of this muscle and turns forvvard to 
form the palpebral part of the gland ( 13 ), vvhieh is 
visible through the superior fornix of the conjunctiva 
Its dozen or so ducts drain into the superior fornix. 

The nasolaerimal duct ( 24 ), about 2 em in length, 
runs dovvnvvards and laterally to open into the 
inferior meatus belovv the inferior nasal eoneha ( 26 ), 
about 2 em behind the nostril. Its mucosa is raised 
into several folds, vvhieh aet as valves. These prevent 
air and nasal mucus being foreed up the duct into 
the laerimal sae vvhen blovving the nose. 

The buccal pad of fat ( 38 ) protmdes in front 
of the masseter to lie on the buccinator ( 40 ) 
immediately inferior to the parotid duct ( 37 ). Its 
estimated volume is 10cm 3 . It is vvell developed 
in babies, vvhere it forms a prominent elevation 
over the external surface of the faee (the sucking 
pad). This helps to prevent eollapse of the eheeks 
in vigorous sucking. It persists through life and is 
relatively 'proteeted', in that it does not deerease, 
even in emaeiated subjects. 

Note the paper-thin (lamina papyrieea) orbital 
margin of the ethmoid bone ( 54 ). This portion and 
the relatively thin orbital margin of maxilla are liable 
to be damaged by a blow-out injury; the globe, 
being tougher, transmits injury to the walls of the 
orbit following trauma that is not absorbed by the 
bony margins. Squash balls are a particular culprit. 
The extrinsic eye muscles may get trapped between 
the fracture margins. 
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Sagittal seetion 1 - Male 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 




Oeeipital bone 
Falx eerebri 
Superior sagittal sinus 
Parietal bone 
Frontal bone 
Frontal sinus 
Crista galli of ethmoid 
bone 

Sphenoidal sinus 
Genu of corpus callosum 
Body of corpus callosum 
Splenium of corpus 
callosum 

Septum pellucidum 
Anterior lobe gyrus 
Body of fornix 
Third ventriele 
F1ypothalamus 
Mamillary body 
Optie ehiasm 
Pituitary stalk 
Pituitary gland 


21 Oculomotor nerve (III) 

22 Posterior eerebral 
artery 

23 Midbrain 

24 Pineal body 

25 Superior colliculus 

26 Inferior colliculus 

27 Aqueduct (of Sylvius) 
eonneeting third and 
fourth ventrieles 

28 Pons 

29 Fourth ventriele 

30 Cerebellum 

31 Tentorium eerebelli 

32 Straight sinus 

33 Transverse sinus 

34 Basilar artery 

35 Clivus (basi-oeeipital 
and basi-sphenoid 
bones) 

36 Superior nasal eoneha 

37 Superior meatus 


38 Middle nasal eoneha 

39 Middle meatus 

40 Inferior nasal eoneha 

41 Inferior meatus 

42 Hard palate 

43 Central ineisor (upper 
and lovver) 

44 Lip (upper and lovver) 

45 Body of mandible 

46 Sublingual gland 

47 Genioglossus 

48 Dorsum of tongue 

49 Geniohyoid 

50 Mylohyoid 

51 Body of hyoid bone 

52 Epiglottis 

53 Valleculla 

54 Oral part of pharynx 
(oropharynx) 

55 Dens of axis (odontoid 
peg of seeond eervieal 
vertebra) 


56 Anterior areh of atlas 
(first eervieal vertebra) 

57 Nasal part of pharynx 
(nasopharynx) 

58 Uvula 

59 Soft palate 

60 Pharyngeal reeess 

61 Opening of auditory 
(Eustachian) tube 

62 Anterior margin of 
foramen magnum 

63 Posterior margin of 
foramen magnum 

64 Posterior areh of atlas 

65 External oeeipital 
protuberance 

66 Medulla oblongata 

67 Lateral ventriele 






Sagittal seetion 1 



HEAD 



Seetion level 




Orientation 


Superior 



Anterior 


Notes 


Note that the nasal septum has been removed from 
this seetion in order to display the nasal eonehae on 
the lateral vvall. 

The roof of the hard palate ( 42 ) lies at the level 
of the atlas (first eervieal vertebra). Note that a elear 
anteroposterior vievv of the dens of the axis (seeond 
eervieal vertebra) ean be obtained on radiologieal 
examination by asking the patient to open the 
mouth vvidely. 

This seetion illustrates the approaeh to the 
pituitary gland ( 20 ) via the transnasal trans- 
sphenoidal sinus ( 8 ) route at fibre-optie endoseopie 
surgery. 

The frontal sinuses ( 6 ) vary eonsiderably in size 
and are rarely symmetrieal, the septum betvveen the 
tvvo usually being deviated to one or the other side. 
Eaeh may be divided further by ineomplete bony 
septa. Oeeasionally, one or both may be absent. 



Sagittal magnetie resonanee image (MRI) 
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Coronal seetions 1-2 - Temporal bone/inner ear 


Male 






1 Dura mater 

2 Temporal bone 

3 Temporalis 

4 Skin and dense subcutaneous 
tissue 

5 Helix of left ear 

6 Auricular eartilage of ear 

7 External acoustic meatus 

8 Tympanie membrane 

9 Cavity of middle ear 

10 Promontory of middle ear 

11 Cochlea 


12 Tendon of tensor tympani 

13 Stapes 

14 Head of malleus 

15 Tegmen tympani 

16 Body of malleus 

17 Oeeipital eondyle 

18 Vertebral artery 

19 Medulla oblongata 

20 Pons 

21 Free margin of tentorium 
eerebelli 

22 Internal jugular vein 


23 Styloid proeess 

24 Parotid gland 

25 Faeial nerve (VII) and 
vestibulocochlear nerve (VIII) 
vvithin the internal acoustic 
meatus 

26 Long limb of incus 

27 Atlas (first eervieal vertebra) 

28 Atlanto-oeeipital joint 

29 Oeeipital bone 







Coronal seetions 1-2 - Temporal bone/inner ear 



HEAD 



Seetion level 




Orientation 


Superior 


Superior 



Left 



Left 


Seetions 1 and 2 


CT images 


Notes 


The external acoustic meatus (7) extends inwards 
to the tympanie membrane ( 8 ). The meatus is 
about 37 mm in length and has a peculiar S-shaped 
course, being direeted first medially superiorly and 
anteriorly, then medially and backwards and then, 
at its termination, medially, anteriorly and inferiorly. 
The outer third of the eanal is cartilaginous and 
somewhat wider than the inner osseous portion. 

The tympanie membrane (eardrum) separates the 
middle ear (9) from the external meatus. It is oval in 
outline and faees laterally, inferiorly and anteriorly. 

It is about 12 mm in its greatest (vertieal) diameter 
and is slightly eoneave outwards. The middle ear, or 
tympanie eavity (9), is a slit-like eavity in the petrous 
temporal bone ( 2 ) and eontains the three auditory 
ossieles. These are the malleus, whose body, or 
handle (16), is attaehed to the tympanie membrane, 
and a head (14) which articulates with the incus 
(26), which, in turn, articulates with the stapes (13). 
The base of the stapes is firmly adherent to the 
oval window, or fenestra vestibuli, of the inner ear. 
This eomprises a eomplieated bony labyrinth that 
eneloses the membranous labyrinth. This eomprises 
the utricle and saccule, which communicate with the 
semicircular eanals and the eoehlea, respeetively ( 11 ). 

The intimate relationship of the faeial nerve (VII) 
and the vestibulocochlear nerve (VIII) as they enter 
the internal auditory meatus (25) in the petrous part 
of the temporal bone ( 2 ) is demonstrated. 

See also Coronal seetions 5-7. 



Coronal computed tomogram (CT) 
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Seleeted images - Temporal bone/inner ear - Axial CT (A) 






Axial computed 
tomogram (CT) 


1 Sphenoidal sinus 

2 Mastoid antrum 

3 Temporal lobe of brain (in middle eranial fossa) 

4 Posterior eranial fossa 

5 Mastoid air eells (within temporal bone) 

6 Oeeipital bone 

7 Temporal bone (petrous part) 


8 Temporal bone (mastoid part) 

9 Temporal bone (apex of petrous part) 

10 Cochlea 

11 Internal auditory meatus 

12 Vestibule 

13 Malleus 

14 Oval window 




















Seleeted images - Temporal bone/inner ear - Axial CT (A) 



HEAD 


Seetion leve 




Orientation 


Anterior 



Posterior 


Notes 


This thin seetion CT image has been reeonstmeted 
using a bony algorithm and displayed at settings to 
demonstrate the bony structures. Henee the bone 
texture is well seen (and the detail of eerebral tissue 
absent). Such high resolution images are essential to 
study the anatomy of the inner ear before complex 
surgery. 




















NECK 


seetion 


1 Vestibule of nose 

2 Levator labii superioris 
alaeque nasi 

3 Levator labii superioris 

4 Cartilage of nasal 
septum 

5 Faeial vein 

6 Maxilla 

7 Maxillary sinus 
(antrum of Highmore) 

8 Inferior nasal eoneha 

9 Middle meatus 

10 Vomer 

11 Middle nasal eoneha 

12 Maxillary artery 

13 Pterygoid braneh of 
maxillary artery 

14 Middle meningeal 
artery 

15 Mandibular nerve 
(V m ) 


16 Greater wing of 
sphenoid 

17 Cartilaginous roof of 
auditory (Eustachian) 
tube 

18 Internal earotid artery 

19 Junction of internal 
auditory tube and 
tympanie eavity 

20 Petrous temporal 
bone 

21 Mastoid air eells 

22 Faeial nerve (VII) 

23 Longus eapitis 

24 Body of sphenoid 

25 Basilar artery 

26 Anterior inferior 
eerebellar artery 

27 Abducent nerve (VI) 

28 Trigeminal nerve (V) 

29 Pons eerebri 


30 Fourth ventriele 

31 Cerebellum 

32 Middle eerebellar 
peduncle 

33 Tentorium eerebelli 

34 Straight sinus 

35 Falxcerebri 

36 Superior sagittal sinus 

37 Oeeipital bone 
(squamous part) 

38 Oeeipital lobe of 
cerebrum 

39 Squamous part of 
temporal bone 

40 Pinna of ear 

41 Malleus and incus 

42 External auditory 
meatus 

43 Tympanie membrane 

44 Cavity of middle ear 

45 Head of mandible 


46 Temporomandibular 
joint 

47 Superficial temporal 
artery and vein 

48 Lateral pterygoid 

49 Temporalis and 
tendon 

50 Masseter 

51 Zygomatie proeess of 
maxilla 

52 Internal jugular vein 
(at origin) 

53 Oeeipital bone (basilar 
part) 

54 Postnasal spaee 

55 Coronoid proeess of 
mandible 

56 Medulla oblongata 













Axial seetion 1 



NECK 


Seetion leve 




Orientation 


Anterior 



Posterior 



Notes 


This seetion passes through the vestibule of 
the nose ( 1 ), the inferior nasal eoneha ( 8 ), the 
temporomandibular joint ( 46 ), the pons ( 29 ) and the 
oeeipital lobe of the cerebrum ( 38 ). 

The angulation of this magnetie resonanee image 
does not tally exactly with this seetion; some of 
the anatomieal features of the neek on this and 
subsequent seetions are therefore better seen on 
other images. 

The maxillary sinus (the antrum of Highmore) 
within the maxilla ( 7 ) is demonstrated well. Its orifiee 
lies at a higher plane and drains into the middle 
meatus ( 9 ) below the bulla ethmoidalis. The faet that 
the opening of this antrum is situated at this high 
level accounts for the poor drainage and consequent 
frequency of infeetion. 

Note that the lateral pterygoid muscle ( 48 ) inserts 
not only into a depression on the front of the neek 
of the mandible but also into the articular capsule 
of the temporomandibular joint ( 46 ) and its articular 
dise. 

The postnasal spaee ( 54 ) lies between the 
nasopharynx and the basi-occiput ( 53 ) together with 
the anterior areh of the atlas. As well as eontaining 
the prevertebral muscles, this spaee eontains variable 
quantities of lymphoid tissue (the pharyngeal tonsil, 
or adenoids). The size of the spaee is assessed readily 
on a lateral radiograph of the region. It is usually 
very narrow in adults (see Seetion 4, page 90) but 
ean be very prominent in young ehildren, whose 
adenoids are often very large. 



Axial magnetie resonanee image (MRI) 





















NECK 



Axial seetion 2 


Female 


) 


j 



1 Orbicularis oris 

2 Faeial artery 

3 Levator labii superioris 

4 Mucosa of maxillary 
antrum 

5 Hard palate 

6 Alveolar proeess of 
maxilla 

7 Faeial vein 

8 Zygomaticus major 

9 Parotid duct 

10 Buccal fat pad 

11 Buccinator 

12 Aeeessory parotid gland 

13 Masseter 

14 Temporalis and tendon 

15 Ramus of mandible 

16 Inferior alveolar artery 
and vein 

17 Superficial temporal 
artery and vein 


18 Maxillary artery and 
vein 

19 Parotid gland 

20 Lingual nerve, inferior 
alveolar nerve and 
nerve to mylohyoid 
(V m ) 

21 Levatorveli palatini 

22 Tensorveli palatini 

23 Medial pterygoid 

24 Lateral pterygoid 

25 Orifiee of auditory 
tube (Eustachian tube) 
arrovved 

26 Soft palate 

27 Nasopharynx 

28 Pharyngeal reeess 
(fossa of Rosenrrmller) 

29 Internal jugular vein at 
origin 

30 Cerebellum 


31 Straight sinus at 
junction of tentorium 
eerebelli, falx eerebri 
and falx eerebelli 

32 Oeeipital lobe of 
cerebrum 

33 Internal oeeipital erest 

34 Oeeipital artery and 
vein 

35 Oeeipitofrontalis 

36 Squamous part of 
oeeipital bone 

37 Transverse sinus 

38 Oeeipitomastoid suture 

39 Medulla oblongata 

40 Vertebral artery 

41 Clivus of the basilar 
part of the oeeipital 
bone 

42 Hypoglossal nerve (XII) 

43 Longus eapitis 


44 Rectus eapitis anterior 

45 Glossopharyngeal 
nerve (IX), vagus nerve 

(X) and aeeessory nerve 

(XI) 

46 Internal earotid artery 

47 Styloid proeess 

48 Faeial nerve (VII) 

49 Sigmoid sinus 

50 Mastoid air eells of the 
temporal bone 

51 Pinna of ear 

52 Cartilage of external 
auditory meatus 

53 Tonsil of cerebellum 

54 Oeeipital bone 
(eondyle) 







Axial seetion 2 



NECK 


Seetion leve 




Orientation 


Anterior 



Posterior 



Notes 


This seetion passes through the alveolar proeess of the 
maxilla ( 6 ) to reveal the hard palate ( 5 ) in its entirety. 

It then traverses the upper part of the ramus of the 
mandible ( 15 ), the mastoid air eells ( 50 ), the medulla 
oblongata ( 39 ), the cerebellum ( 30 ) and the posterior tip 
of the oeeipital lobe ( 32 ). 

The floor of the maxillary sinus is formed by the 
alveolar proeess of the maxilla; several eonieal elevations, 
eorresponding to the roots of the first and seeond 
molar teeth, projeet into the floor. An example of this is 
demonstrated here ( 4 ). Indeed, the floor is sometimes 
perforated by one or more of these molar roots. 

This seetion gives a good view of the parotid duct ( 9 ) as 
it arehes medially to penetrate the buccinator (11) and to 
enter the mouth at the level of the seeond upper molar 
tooth. The parotid duct is aeeompanied by a small, more 
or less detaehed, part of the gland that lies above the duct 
as it erosses the masseter; this is named the aeeessory part 
of the gland ( 12 ). 

This seetion passes through the junctional zone between 
the falx eerebri, separating the oeeipital lobes of the 
brain ( 32 ), the falx eerebelli, separating the lobes of the 
cerebellum ( 30 ) and the tentorium eerebelli, which roofs 
the cerebellum. The straight sinus ( 31 ) is seen in seetion 
as it lies in the line of the junction of the falx eerebri and 
the tentorium eerebelli. The transverse sinus ( 37 ) lies in the 
attaehed margin of the tentorium eerebelli. 

The faeial nerve ( 48 ) (within the stylomastoid foramen) 
is demonstrated well in its immediate lateral relationship 
to the root of the styloid proeess ( 47 ). 

Note that the orifiee of the auditory tube ( 25 ) 
anterior to a depression - the pharyngeal reeess ( 28 ). This 
helps to keep the orifiee of the tube elear of seeretions in 
the supine position. 




Axial magnetie resonanee image (MRI) 


























1 Llpper lip 17 Anterior areh of atlas 28 Atlanto-axial joint 41 Internal jugular vein 

2 Orbicularis oris (first eervieal vertebra) 29 Sternoeleidomastoid 42 Aeeessory nerve (XI) 

3 Vestibule of mouth 18 Longus eapitis 30 Mastoid air eells of and hypoglossal nerve 

4 Alveolus 19 Lateral mass of atlas temporal bone (XII) 

5 Buccinator (first eervieal vertebra) 31 Posterior belly of 43 Vagus nerve (X) 

6 Superior labial artery 20 Faeial nerve (VII) digastrie 44 Sympathetie ehain 

7 Faeial artery and vein 21 Roof of third part of 32 Longissimus eapitis 45 Internal earotid artery 

8 Masseter vertebral artery 33 Splenius eapitis 46 Glossopharyngeal 

9 Ramus of mandible 22 Rectus eapitis lateralis 34 Squamous part of nerve (IX) 

10 Inferior alveolar artery 23 Atlanto-oeeipital joint oeeipital bone 47 Superior eonstrietor 

vein and nerve (V iM ) 24 Fourth part of 35 Trapezius muscle of pharynx 

within mandibular eanal vertebral artery 36 Internal oeeipital erest 48 Styloid proeess 

11 Lingual nerve (V''') 25 Membrana teetoria of oeeipital bone 49 External earotid artery 

12 Medial pterygoid 26 Superior longitudinal 37 Hemisphere of 50 Retromandibular vein 

13 Tensor veli palatini band of cruciform cerebellum at bifurcation 

14 Soft palate ligament 38 Tonsil of cerebellum 51 Parotid gland 

15 Nasopharynx 27 Dens of axis (odontoid 39 Spinal eord 

16 Anterior atlanto- proeess of seeond 40 Spinal root of aeeessory 

oeeipital membrane eervieal vertebra) nerve 












Axial seetion 3 



NECK 


Seetion leve 




Orientation 


Anterior 



Posterior 


Notes 


This seetion passes through the mouth at the level 
of the upper alveolus ( 4 ), the dens of the axis ( 27 ) 
at the articulation ( 28 ) vvith the anterior areh of 
the atlas ( 17 ) and posteriorly traverses the internal 
oeeipital erest of the oeeipital bone ( 36 ). 

The radiographer obtains a elear anteroposterior 
vievv of the dens of the atlas ( 27 ) as it lies on the 
anterior areh of the axis (17) via the open mouth of 
the patient. 

The third part of the vertebral artery ( 21 ) ean be 
seen as it curves posterior to the lateral mass of the 
atlas ( 19 ) as it aseends to enter the vertebral eanal 
by passing belovv the lovver border of the posterior 
atlanto-oeeipital membrane. The fourth part ( 24 ) 
aseends anterior to the roots of the hypoglossal 
nerve. 

Note hovv the last four eranial nerves ( 42 , 43 , 46 ) 
lie 'line astern' betvveen the internal earotid artery 
( 45 ) and the internal jugular vein ( 41 ) at the base of 
the skull. 

The retromandibular vein ( 50 ) separates the 
parotid gland ( 51 ) into a superficial and deep lobe; it 
also demareates the plane through vvhieh the faeial 
nerve ( 20 ) and branehes run. 

The surgeon, in performing a subtotal superficial 
parotideetomy, establishes this plane, immediately 
superficial to the faeial nerve. 




Axial magnetie resonanee image (MRI) 
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Axial seetion 4 - Female 





1 Orbicularis oris in lovver 
lip 

2 Depressor anguli oris 

3 Buccinator 

4 Anterior faeial artery 

5 Mucosa of lovver lip 

6 Median raphe of 
tongue 

7 intrinsie transverse 
muscle of tongue 

8 intrinsie superior 
longitudinal muscle of 
tongue 

9 Faeial vein 

10 Ramus of mandible 

11 Inferior alveolar artery 
vein and nerve (V m ) 
vvithin the mandibular 
eanal 

12 Mylohyoid 

13 Lingual nerve (V m ) 


14 Styloglossus 

15 Medial pterygoid 

16 Masseter 

17 Internal earotid artery 

18 External earotid 
artery 

19 Stylohyoid 

20 Posterior auricular 
artery and vein 

21 External jugular vein 

22 Internal jugular vein 

23 Posterior belly of 
digastrie 

24 Sternoeleidomastoid 

25 Splenius eapitis 

26 Trapezius 

27 Semispinalis eapitis 

28 Rectus eapitis posterior 
minor 

29 Rectus eapitis posterior 
major 


30 Ligamentum nuchae 

31 Obliquus eapitis 
inferior 

32 Posterior areh of atlas 
(first eervieal vertebra) 

33 Oeeipital vein 

34 Spinal eord vvithin 
dural sheath 

35 Dorsal root ganglion of 
seeond eervieal nerve 

36 Anterior primary ramus 
of seeond eervieal 
nerve 

37 Vertebral artery and 
vein vvithin foramen 
transversarium 

38 Body of axis (seeond 
eervieal vertebra) 

39 Sympathetie ehain 

40 Aeeessory nerve (XI) 

41 Hypoglossal nerve (XII) 


42 Vagus nerve (X) 

43 Faeial nerve (VII) 

44 Parotid gland 

45 Glossopharyngeal 
nerve (IX) 

46 Palatopharyngeus 

47 Tonsillar fossa 

48 Palatoglossus 

49 Longus eapitis 

50 Longus eolli 

51 Superior eonstrietor 
muscle of pharynx 

52 Nasopharynx 

53 Uvula 

54 Oropharynx 

55 Retromandibular vein 









Axial seetion 4 



NECK 


Seetion leve 



Orientation 


Anterior 



Posterior 


Notes 


This seetion passes through the tongue ( 6 ) and the body 
of the axis, the seeond eervieal vertebra ( 38 ). 

This seetion gives a useful appreeiation of the inferior 
alveolar nerve and its aeeompanying vessels vvithin the 
mandibular eanal ( 11 ). An inferior alveolar nerve bloek, 
performed by injeeting loeal anaesthetie at a point 
immediately medial to the anterior border of the ramus of 
the mandible and approximately 1 em above the occlusal 
surface of the third molar tooth, vvill provide anaesthesia 
of all the teeth in that hemi-mandible as far as, and 
including, the first ineisor. The skin and mucosa of the 
lovver lip will also beeome numb (the mental braneh of 
the nerve), and there is loss of sensation over the side of 
the tongue due to involvement of the adjaeent, anteriorly 
plaeed, lingual nerve (see Axial Seetion 13, page 36). Note 
also the vertebral artery in its seeond part, together with 
its aeeompanying vein, within the foramen transversarium 
( 37 ). The further course of this artery, in its third and 
fourth parts, ean be seen in Axial seetion 3. 

Note how elose the posterior wall of the nasopharynx 
( 52 ) lies to the body of the axis ( 38 ), and also to the 
anterior areh of the atlas in the previous seetion. The 
prevertebral spaee is thus normally very narrow on a lateral 
radiograph of the adult eervieal spine (see Seetion 1, 
page 84). 

This magnetie resonanee image shows the parotid gland 
( 44 ) very well. Note again how the retromandibular vein 
( 55 ) separates the gland into superficial and deep portions. 

The medial pterygoids are shown to good effeet. The 
fat lying medially to these muscles in the parapharyngeal 
spaee shows up well on both MRI and CT imaging. Loss 
of this fat plane is an important sign when assessing the 
extent of tumours in this region. 




Axial magnetie resonanee image (MRI) 
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Axial seetion 5 


Female 


j 



1 Mentalis 

2 Orbicularis oris 

3 Mandible 

4 Inferior alveolar nerve 

m 

5 Genioglossus 

6 Platysma 

7 Posterior belly of 
digastrie 

8 Stylohyoid ligament 

9 External jugular vein 

10 Great auricular nerve 

11 Trapezius 

12 Splenius 

13 Semispinalis eapitis 

14 Oeeipital artery 

15 Levator scapulae 

16 Ligamentum nuchae 


17 Bifid spine of third 
eervieal vertebra 

18 Semispinalis eervieis 

19 Oeeipital vein 

20 Lamina of third eervieal 
vertebra 

21 Spinal eord within 
dural sheath 

22 Posterior tubercle of 
transverse proeess of 
third eervieal vertebra 

23 Anterior tubercle of 
transverse proeess of 
third eervieal vertebra 

24 Scalenus medius 

25 Anterior primary ramus 
of third eervieal nerve 

26 Scalenus anterior 


27 Body of third eervieal 
vertebra 

28 Anterior longitudinal 
ligament 

29 Superior eonstrietor 
muscle of pharynx 

30 Oropharynx 

31 Vertebral artery and 
vein within foramen 
transversarium 

32 Longus eolli 

33 Longus eapitis 

34 Vagus nerve (X) 

35 Sympathetie ehain 

36 Aeeessory nerve (XI) 

37 Sternoeleidomastoid 

38 Internal jugular vein 

39 Parotid gland 


40 Internal earotid artery 

41 External earotid artery 

42 Palatine tonsil 

43 Faeial artery 

44 Faeial vein 

45 intrinsie transverse 
muscle of tongue 

46 Lingual artery 

47 Hyoglossus 

48 Mylohyoid 

49 Submandibular gland 

50 Lingual nerve (V m ) 

51 Submandibular duct 

52 Sublingual gland 

53 Inferior alveolar artery, 
vein and nerve within 
mandibular eanal 

54 Hyoid 









Axial seetion 5 



NECK 


Seetion leve 




Orientation 


Anterior 



Posterior 


Notes 


This seetion passes through the lower border of the 
body of the mandible ( 3 ), the oropharynx ( 30 ) and 
the third eervieal vertebra ( 27 ). 

It demonstrates how the parotid gland ( 39 ) 
projeets deeply towards the side wall of the 
oropharynx ( 30 ). Indeed, a tumour of the deep 
portion of the gland may projeet into the tonsillar 
fossa and bulge the palatine tonsil ( 42 ) medially. An 
aneurysm of the internal earotid artery ( 40 ) similarly 
bulges into the tonsillar fossa medially and will give 
the unusual sign of visible pulsation of the palatine 
tonsil. 

The vertebral vein ( 31 ) is smaller than the artery. 
Quite often it lies in its own eompartment of the 
foramen transversarium. Sympathetie fibres from the 
superior eervieal ganglion (C 1,2,3,4) are eonveyed as 
a plexus along the vertebral artery. 

Genioglossus ( 5 ) is a triangular muscle plaeed 
elose to, and parallel with, the median plane. It 
arises from the upper genial tubercle on the inner 
surface of the symphysis of the mandible ( 3 ) and 
spreads out in a fan-like form to enter the whole 
undersurface of the tongue from its root to its apex. 
It has the unique aetion of protmding the tongue, 
and this is used in the elinieal testing of paralysis 
of the hypoglossal nerve (XII) (see Axial seetion 3, 
page 88). 




Axial computed tomogram (CT) 
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Axial seetion 6 - Female 




1 Anterior belly of 
digastrie 

2 Platysma 

3 Mylohyoid 

4 Hyoglossus 

5 Tendon of digastrie 

6 Baseoftongue 

7 Glosso-epiglotie fold 

8 Vallecula 

9 Epiglottis 

10 Laryngopharynx 

11 Middle eonstrietor 
muscle of pharynx 

12 Left internal earotid 
artery 

13 Left external earotid 
artery 


14 Sternoeleidomastoid 

15 Levator scapulae 

16 Longissimus eapitis and 
eervieis 

17 Splenius eervieis 

18 Splenius eapitis 

19 Trapezius 

20 Semispinalis eapitis 

21 Deep eervieal artery 
and vein 

22 Semispinalis eervieis 

23 Spine of fourth eervieal 
vertebra 

24 Lamina of fourth 
eervieal vertebra 

25 Spinal eord vvithin 
dural sheath 


26 Body of fourth eervieal 
vertebra 

27 Vertebral artery and 
vein vvithin foramen 
transversarium 

28 Scalenus medius 

29 Anterior primary ramus 
of third eervieal nerve 

30 Aeeessory nerve (XI) 

31 External jugular vein 

32 Anterior primary ramus 
fourth eervieal nerve 

33 Scalenus anterior 

34 Phrenie nerve 

35 Vagus nerve (X) 

36 Internal jugular vein 

37 Sympathetie ehain 


38 Hyoid 

39 Right eommon earotid 
artery at bifurcation 

40 Superior thyroid artery 

41 Faeial artery 

42 Faeial vein 

43 Submandibular salivary 
gland 

44 Lingual artery 

45 Mandible 

46 Common earotid artery 

47 Pre-epiglottie spaee 

48 Superior cornu of 
thyroid eartilage 

49 Aryepiglottie fold 

50 Piriform fossa 









Axial seetion 6 



NECK 



Seetion level 



Orientation 


Anterior 



Posterior 


Notes 


This seetion passes through the body of the fourth 
eervieal vertebra ( 26 ), just shaving the inferior 
margin of the hyoid bone ( 38 ). 

The fourth eervieal vertebra marks the level of 
bifurcation of the eommon earotid artery. On the 
right side this is just occurring ( 39 ), and on the left 
it has already taken plaee ( 12 , 13 ). Note the marked 
atheromatous thiekening of the internal earotid 
artery. On the CT image the plane passes through 
the eommon earotid arteries. 

The external jugular vein ( 31 ) is the only structure 
of prominenee lying in the superficial faseia of the 
posterior triangle of the neek. Immediately above 
the elaviele it pierees the deep faseia to enter the 
subclavian vein, as the only tributary of this vessel. 
Oeeasionally it is double (see 39 , Thorax, Axial 
seetion 1, page 104). 

The vvay in vvhieh the lingual artery ( 44 ) passes 
deep to the hyoglossus muscle ( 4 ) to supply the 
tongue is demonstrated. On CT imaging, preeise 
definition of the various intrinsie muscles of the 
tongue is difficult unless the fat planes are very 
pronounced. 

The preeise shape of the laryngopharynx ( 10 ), 
and indeed the vvhole airvvay system of the head 
and neek, depends on the phase of respiration, 
phonation ete. In praetiee, gentle inspiration is the 
most appropriate phase for routine CT imaging, but 
attempts at phonation and the Valsalva manoeuvre 
may be helpful. 




Axial computed tomogram (CT) 
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Axial seetion 7 - Female 




1 Sternohyoid 

2 Omohyoid 

3 Thyrohyoid 

4 Lamina of thyroid 
eartilage 

5 Laryngopharynx 

6 Corniculate eartilage 

7 Vestibule of larynx 

8 Epiglottis 

9 Pre-epiglottie spaee 
(fat filled) 

10 Inferior eonstrietor 
muscle of pharynx 

11 Platysma 

12 Investing faseia of 
neek 

13 Superior thyroid 
artery and vein 

14 Common faeial vein 


15 External jugular vein 

16 Sternoeleidomastoid 

17 Internal jugular vein 

18 Common earotid 
artery 

19 Vagus nerve (X) 

20 Prevertebral faseia 

21 Anterior tubercle of 
fifth eervieal vertebra 

22 Ventral ramus of fifth 
eervieal nerve 

23 Posterior tubercle of 
fifth eervieal vertebra 

24 Vertebral artery and 
vein within foramen 
transversarium 

25 Aeeessory nerve (XI) 

26 Splenius eervieis 

27 Splenius eapitis 


28 Semispinalis eapitis 

29 Ereetor spinae 

30 Spine of fifth eervieal 
vertebra 

31 Lamina of fifth 
eervieal vertebra 

32 Spinal eord within 
dural sheath 

33 Ligamentum 
denticulatum 

34 Trapezius 

35 Levator scapulae 

36 Deep eervieal artery 
and vein 

37 Scalenus medius 

38 Body of fifth eervieal 
vertebra 

39 Longus eolli 

40 Longus eapitis 


41 Sympathetie ehain 

42 Scalenus anterior 

43 Phrenie nerve 

44 Submandibular 
salivary gland 

45 Anterior jugular vein 

46 Inferior horn of 
thyroid eartilage 

47 Arytenoid eartilage 

48 Cricoid eartilage 

49 Voeal fold 

50 Anterior border of 
thyroid eartilage 








Axial seetion 7 



NECK 


Seetion leve 




Orientation 


Anterior 



Posterior 


Notes 


This seetion passes through the body of the fifth 
eervieal vertebra ( 38 ) and the lamina of the thyroid 
eartilage ( 4 ). 

The attaehment of the stem of the eartilage of 
the epiglottis ( 8 ) to the angle formed by the tvvo 
laminae of the thyroid eartilage ( 4 ) is demonstrated 
at this level. Apart from the apiees of the arytenoids, 
the epiglottis ( 8 ) is the only laryngeal eartilage made 
of yellovv elastie eartilage. On either side of the 
epiglottis ean be seen the groove of the vallecula. 

In deglutition, the epiglottis aets like a stone jutting 
into a vvaterfall: it deviates the food bolus to pass 
either side along the vallecula, thus keeping it avvay 
from the laryngeal orifiee. The vallecula is a eommon 
site for impaetion of a sharp svvallovved objeet, such 
as a fish bone. 

This seetion gives an excellent demonstration of 
the ligamentum denticulatum ( 33 ). This is a narrovv 
fibrous sheet situated on eaeh side of the spinal 
eord. Its medial border is continuous vvith the pia 
mater at the side of the spinal eord, vvhile its lateral 
border presents a series of triangular tooth-like 
proeesses vvhose points are fixed at intervals to the 
dura mater. There are 21 such proeesses on eaeh 
side; the last lies betvveen the exits of the tvvelfth 
thoraeie and first lumbar nerves. 




Axial computed tomogram (CT) 

















1 Anterior border of 
thyroid eartilage 

2 Voeal fold 

3 Lateral erieoarytenoid 

4 Lamina of thyroid 
eartilage 

5 Cricothyroid 

6 Lateral lobe of thyroid 
gland 

7 Superior thyroid artery 
and vein 

8 Laryngopharynx 

9 Inferior eonstrietor 
muscle of pharynx 

10 Posterior 
erieoarytenoid 

11 Cricoid eartilage 

12 Inferior cornu of 
thyroid eartilage 

13 Sternothyroid 

14 Omohyoid 


15 Anterior jugular vein 

16 Sternohyoid 

17 Sternoeleidomastoid 

18 External jugular vein 

19 Phrenie nerve 

20 Scalenus anterior 

21 Ventral ramus of fifth 
eervieal nerve 

22 Scalenus medius 

23 Ventral ramus of sixth 
eervieal nerve 

24 Longus eapitis 

25 Longuscolli 

26 Body of sixth eervieal 
vertebra 

27 Dorsal root ganglion 
of seventh eervieal 
nerve 

28 Splenius eervieis 

29 Levator scapulae 

30 Trapezius 


31 Splenius eapitis 

32 Semispinalis 

33 Ligamentum nuchae 

34 Tip of spinous proeess 
of seventh eervieal 
vertebra 

35 Ereetor spinae 

36 Lamina of sixth eervieal 
vertebra 

37 Spinal eord vvithin 
dural sheath 

38 Dorsal nerve root of 
seventh eervieal 
nerve 

39 Ventral nerve root of 
seventh eervieal nerve 

40 Inferior articular 
faeet of sixth eervieal 
vertebra 

41 lnterarticular faeet 
joint between sixth 


and seventh eervieal 
vertebrae 

42 Superior articular faeet 
of seventh eervieal 
vertebra 

43 Vertebral artery and 
vein within foramen 
transversarium 

44 Prevertebral faseia 

45 Sympathetie trunk 

46 Vagus nerve (X) 

47 Common earotid artery 

48 Internal jugular vein 

49 Aeeessory nerve (XI) 

50 Platysma 

51 Outline of subglottic 
spaee 















Axial seetion 8 



NECK 



Seetion level 



Orientation 


Anterior 



Posterior 


Notes 


This seetion passes through the body of the sixth 
eervieal vertebra ( 26 ) and traverses the erieoid 
eartilage ( 11 ). The erieoid is the only eomplete ring of 
eartilage throughout the respiratory system, but the 
plane of this seetion is above the narrovv areh of the 
erieoid and only passes through its posterior lamina. 

This seetion, together vvith the follovving seetion, 
provides a good appreeiation of the relationships 
of the lateral lobe of the thyroid gland ( 6 ). Here, it 
is seen to be overlapped superficially by the strap 
rrmseles - the sternohyoid ( 16 ), omohyoid ( 14 ) and, 
on a deeper plane, the sternothyroid ( 13 ). Medially 
it lies against the larynx and laryngopharynx ( 8 ), and 
posteriorly it lies against the eommon earotid artery 
( 47 ) and internal jugular vein ( 48 ). (See also CT image 
in Axial seetion 9.) 

Note the demonstration of the relationship of 
the phrenie nerve ( 19 ) to the anterior aspeet of 
scalenus anterior ( 20 ). The nerve is bound dovvn to 
the underlying rrmsele by the overlying prevertebral 
faseia ( 44 ). Scalenus anterior ( 20 ) is thus an important 
landmark rrmsele to the surgeon. It sandvviehes 
the subclavian artery and the braehial plexus roots 
betvveen it and scalenus medius ( 22 ) and defines the 
phrenie nerve ( 19 ) on its anterior surface. 

The ventral rami ( 21 , 23 ) of C5 and C6, together 
vvith C7, C8 and T1, form the braehial plexus; those 
of C1 —4 form the eervieal plexus. 

The inferior surfaces of the voeal folds ( 2 ) ean be 
seen vvithin the larynx (see CT image in Axial seetion 
7). The vestibular folds (false eords), vvhieh lie eranial 
to the vestibule of the larynx, are situated more 
eranially to this seetion. 



Axial computed tomogram (CT) 
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1 Sternohyoid 

2 Sternothyroid 

3 Sternoeleidomastoid 

4 Omohyoid 

5 Internal jugular vein 

6 Vagus nerve (X) 

7 Common earotid artery 

8 Scalenus anterior 

9 Inferior thyroid artery 

10 Vertebral vein 

11 Vertebral artery 

12 Deep eervieal lymph node 

13 Oesophagus 

14 Prevertebral faseia 

15 Longus eolli 


16 Parathyroid gland 

17 Recurrent laryngeal nerve 

18 Lateral lobe of thyroid gland 

19 Traehea 

20 lsthmus of thyroid gland 

21 Anterior jugular vein 

22 Investing (deep) faseia of the neek 

23 Scalenus medius and posterior 

24 Leftfirstrib 

25 Aeeessory nerve (XI) 

26 Trapezius 

27 Levator scapulae 

28 Splenius 

29 Semispinalis 

30 Rhomboideus minor 


40 Body of seventh eervieal vertebra 

41 Ventral ramus of seventh eervieal 
nerve 

42 Ventral ramus of sixth eervieal 
nerve 

43 Phrenie nerve 

44 Cervical sympathetie ehain 

45 Clavicle 

46 Acromioclavicular joint 

47 Aeromion 

48 Deltoid 


31 Ereetor spinae 

32 Ligamentum nuchae 

33 Spinous proeess of first thoraeie 
vertebra 

34 Lamina of first thoraeie vertebra 

35 Spinal eord within dural sheath 

36 Dorsal root ganglion of eighth 
eervieal nerve 

37 Transverse proeess of first thoraeie 
vertebra 

38 Part of body of first thoraeie 
vertebra 

39 Llneovertebral synovial joint 
between lip of T1 body and inferior 
aspeet of C7 


49 External jugular vein 













Seetion leve 


Notes 


This seetion passes through the body of the seventh eervieal 
vertebra (40) and through the tip of the shoulder, so that a 
sliver of the elaviele (45) and adjaeent acromioclavicular joint 
(46) are shovvn. 

Taken in conjunction with the previous seetion, the 
relationships of the lateral lobe of the thyroid gland (18) are 
demonstrated. In this seetion, it is overlapped by the strap 
rrmsdes (1, 2, 4) and sternoeleidomastoid (3). Medially it 
lies against the traehea (19) and oesophagus (13), while 
posteriorly it rests against the eommon earotid artery (7) and 
internal jugular vein (5). The inferior thyroid artery (9) passes 
transversely behind the eommon earotid artery to reaeh the 
thyroid gland. Note also the important posterior relationship 
of the lobe of the thyroid gland to the recurrent laryngeal 
nerve (17), lying in the traeheo-oesophageal groove. 

The parathyroid glands (16) are usually four in number but 
vary from two to six. The superior glands are fairly eonstant 
in position, at the middle of the posterior border of the 


thyroid lobe above the level at which the inferior thyroid 
artery erosses the recurrent laryngeal nerve. The inferior 
glands are most usually situated near the lower pole of the 
thyroid gland below the inferior thyroid artery, but aberrant 
glands may be found in front of the traehea, behind the 
oesophagus, buried in the thyroid gland or deseended into 
the superior mediastinum in eompany with thymie tissue. 

On the CT image, the vertebral artery (11) is seen as it 
passes towards the gap between the foramina transversarium 
of the sixth and seventh eervieal vertebrae. 

The bodies of the eervieal vertebrae and the superior 
aspeet of T1 have raised lips (uncinate proeesses) on eaeh 
lateral margin of their superior surfaces. These proeesses 
enelose the intervertebral dise and articulate (39) with the 
inferior aspeet of the adjaeent vertebral body; they are prone 
to degenerative disease, which ean lead to neurological 
problems. 
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Sagittal seetion 1 - Male 



1 Pons 

2 Basilar artery 

3 Clivus (basi-oeeipital 
and basi-sphenoid 
bones) 

4 Anterior margin of 
foramen magnum 

5 Anterior areh of atlas 
(first eervieal vertebra) 

6 Dens of axis (odontoid 
peg of seeond eervieal 
vertebra) 

7 Nasal part of pharynx 
(nasopharynx) 

8 Oral part of pharynx 
(oropharynx) 

9 Posterior areh of atlas 
(first eervieal vertebra) 

10 Posterior margin of 
foramen magnum 


11 External oeeipital 
protuberance 

12 Oeeipital bone 

13 Transverse sinus 

14 Straight sinus 

15 Tentorium eerebelli 

16 Cerebellum 

17 Fourth ventriele 

18 Cisterna magna 

19 Medulla oblongata 

20 Uvula 

21 Soft palate 

22 Hard palate 

23 Central ineisor (upper 
and lovver) 

24 Lip (upper and lovver) 

25 Body of mandible 

26 Sublingual gland 

27 Dorsum of tongue 

28 Genioglossus 


29 Geniohyoid 

30 Mylohyoid 

31 Body of hyoid bone 

32 Vallecula 

33 Epiglottis 

34 Laryngeal part of 
pharynx 

35 Vestibular fold 

36 Ventriele of larynx 

37 Voeal fold (voeal eord) 

38 Platysma 

39 Lamina of thyroid 
eartilage 

40 Sternohyoid 

41 Sternothyroid 

42 lsthmus of thyroid gland 

43 Lamina of erieoid 
eartilage 

44 Areh of erieoid eartilage 

45 Lovver part of larynx 


46 Seeond traeheal ring 

47 Traehea 

48 Oesophagus 

49 Superior lobe of left lung 

50 Braehioeephalie trunk 

51 Braehioeephalie vein 

52 Manubrium of sternum 

53 Anterior jugular vein 

54 Posterior erieoarytenoid 

55 Arytenoid eartilage 

56 Body of third eervieal 
vertebra 

57 Spinal eord 

58 Spinous proeess of 
seeond vertebra 

59 Semispinalis eapitis 

60 Trapezius 

61 Semispinalis eervieis 






Sagittal seetion 1 



NECK 



Seetion level 



Notes 




Orientation 


Superior 



Anterior 


The nasal septum has been removed from this seetion in 
order to display the nasal eonehae on the lateral vvall. 

Cricothyroid puncture is performed betvveen the thyroid 
eartilage (39) and the isthmus of the erieoid eartilage (44). 


Note that a tube inserted at this site 


lie belovv the voeal 


folds (37),which are therefore free of danger. 

Note that the junction of the larynx and traehea (46) lies 
at the level of the sixth eervieal vertebra. This level also marks 
the junction of the pharynx (34) and the oesophagus (48). 

This midline sagittal T2-weighted magnetie resonanee 
image elearly demonstrate the normal relationship of the 
pons, medulla and eervieal spinal eord to the base of the 
skull, foramen magnum, dens of the axis (odontoid peg) 
and eervieal eanal. The anterior and posterior margins of the 
foramen magnum, the tip of the basi-oeeipital part of the 
clivus and the anterior margin of the oeeipital bone ean be 
well appreeiated. 

Note the size of the eervieal eord in relation to the spinal 
eanal eompared with the ratio more caudally; of course, 
the eervieal eanal earries many more white matter fibres. 
There is only a relatively small amount of eerebrospinal fluid 
surrounding the eord; henee, the diameter of the spinal 
eanal in this region is of key importanee. If the eanal is too 
narrow, then the inevitable degenerative ehanges of middle/ 
old age that occur in the vertebral column ean affeet nerve 
roots supplying the arms (braehalgia) or even affeet the eord 
to cause upper motor neurone signs. 

The relationship of the anterior areh of the atlas (first 
eervieal vertebra) to the dens (odontoid peg) of the axis (the 
body of the first eervieal vertebra assimilated on to the body 
of the seeond eervieal vertebra - the axis) is shown well. This 
pivot synovial joint allows rotation of the head and C1 on 
C2 and the rest of the spinal column. 




Sagittal magnetie resonanee image (MRI) 
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12 Inferior eonstrietor muscle 
of pharynx 

13 Sternoeleidomastoid 

14 Common faeial vein 

15 Internal jugular vein 

16 Common earotid artery 

17 Vagus nerve (X) 

18 Sympathetie ehain 

19 Longus eapitis 

20 Longus eolli 

21 Vertebral artery and 


vein within foramen 
transversarium 

22 Phrenie nerve 

23 Scalenus anterior 

24 Scalenus medius and 
posterior 

25 External jugular vein 

26 Fat of posterior triangle 

27 Aeeessory nerve (XI) 

28 Trapezius 

29 Levator scapulae 


1 Platysma 

2 Anterior jugular vein 

3 Sternohyoid 

4 Omohyoid 

5 Sternothyroid 

6 Thyroid eartilage 

7 Cricoid eartilage 

8 Rima glottidis 

9 Arytenoid eartilage 

10 Thyro-arytenoid 

11 Pharynx 


30 Splenius 

31 Ligamentum nuchae 

32 Spine of fifth eervieal 
vertebra 

33 Ereetor spinae 

34 Root of sixth eervieal 
nerve 

35 Spinal eord within dural 
sheath 

36 Body of fifth eervieal 
vertebra 


37 Neurocentral or 
uncovertebral synovial 
joint (of Lushka) 

38 Lateral lobe of thyroid 
gland 

39 Aeeessory anterior jugular 
vein 

40 Lymph node of internal 
jugular ehain 

41 Cervical lymph node 
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Notes 


This seetion passes through the body of the fifth eervieal 
vertebra (36), immediately above the level of the shoiilder 
joint. Here the fibres of the trapeziiis (28) areh over the 
posterior extremity of the posterior triangle. Just belovv this 
level, at C6, lies the junction betvveen the pharynx (11) and 
oesophagus, and the larynx (6, 7, 9) and the traehea. In 
the seetion, the pharynx ( 11 ) has a narrovv anteroposterior 
diameter; it distends eonsiderably during deglutition. On 
the CT image, the voeal eords of the rima glottidis ( 8 ) are 
adducted. 


The posterior triangle of the neek has, at its boundaries, 
the posterior border of sternoeleidomastoid (13) anteriorly, 
the anterior border of trapezius (28) posteriorly and the 
middle third of the elaviele belovv. Its floor eomprises, from 
above dovvnvvards, splenius eapitis (30), levator scapulae 
(29) and scalenus medius and posterior (24). 

Not unusually, as in this ease, the external jugular vein 
(39) is double. 
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1 Platysma 

2 Anterior jugular vein 

3 Sternohyoid 

4 Sternothyroid 

5 Sternoeleidomastoid 

6 Omohyoid 

7 Internal jugular vein 

8 Vagus nerve (X) 

9 Common earotid artery 

10 lsthmus of thyroid gland 

11 Lateral lobe of thyroid gland 

12 Traehea 

13 Recurrent laryngeal nerve 


14 Oesophagus 

15 Lymph node 

16 Ventral ramus of sixth eervieal 
nerve 

17 Scalenus anterior 

18 Scalenus medius 

19 Ventral ramus of seventh eervieal 
nerve 

20 Dorsal root ganglion of eighth 
eervieal nerve 

21 Spine of seventh eervieal vertebra 
vertebra prominens 

22 Spinal eord vvithin dural sheath 


23 Inferior articular faeet of seventh 
eervieal vertebra 

24 Body of seventh eervieal vertebra 

25 Longus eolli 

26 Vertebral artery and vein 

27 Aseending eervieal artery and vein 

28 Inferior thyroid artery 

29 Phrenie nerve 

30 Deltoid 

31 Head of humerus 

32 Capsule of shoulder joint 

33 Supraspinatus 

34 Spine of scapula 


35 Coracoid proeess of scapula 

36 Trapezius 

37 Rhomboideus minor 

38 Levator scapulae 

39 Ereetor spinae 


40 External jugular vein 

41 Clavicle 

42 First rib 

43 Seeond rib 
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Notes 


This seetion traverses the body of the seventh eervieal 
vertebra, vvhieh bears the longest spine of the eervieal 
series, the vertebra prominens ( 21 ). This is shorter, hovvever, 
than the spine of T1, as ean be aseertained easily by feeling 
the baek of your ovvn neek. 

Three important relationships are demonstrated vvell. The 
recurrent laryngeal nerve ( 13 ) lies in the groove betvveen 


the traehea ( 12 ) and the oesophagus ( 14 ). The phrenie 
nerve ( 29 ) hugs the anterior aspeet of scalenus anterior 
( 17 ) deep to the prevertebral faseia; three structures - the 
eommon earotid artery ( 9 ), the internal jugular vein ( 7 ) and 
the vagus nerve ( 8 ) - lie together vvithin the faseial earotid 
sheath. The deep eervieal ehain of lymph nodes ( 15 ) lies 
lateral to the earotid sheath. 
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15 Spine of first thoraeie vertebra 

16 Spinal eord vvithin dural sheath 

17 Part of body of seeond thoraeie 
vertebra 

18 Part of intervertebral dise betvveen 
first and seeond thoraeie vertebrae 

19 Part of body of first thoraeie 
vertebra 

20 Oesophagus 

21 Common earotid artery 

22 Traehea 

23 Right lung apex 

24 Scalenus medius 

25 Root of first thoraeie nerve 

26 Scalenus anterior 


42 lnfraspinatus 

43 Scapula 

44 Subscapularis 

45 Serratus anterior 

46 Serratus posterior superior 

47 Superficial (transverse) eervieal 
artery and vein 

48 Rhomboideus minor 

49 Trapezius 

50 Rhomboideus major 

51 Ereetor spinae 


1 Sternoeleidomastoid sternal head 

2 Anterior jugular vein 

3 Sternohyoid 

4 Sternothyroid 

5 Clavicle 

6 Internal jugular vein - junction 
vvith left subclavian vein 

7 Left subclavian vein 

8 Subclavian artery 

9 First rib 

10 intereostal muscles 

11 Seeond rib 

12 intereostal neurovascular bundle 

13 Apex of left lung 

14 Head of seeond rib 


27 Phrenie nerve 

28 Vagus nerve (X) 

29 Subclavius 

30 Right subclavian vein 

31 Tendon of right bieeps long head 

32 Peetoralis major 

33 Deltoid 

34 Subdeltoid bursa 

35 Head of humerus 

36 Tendon of left bieeps long head 

37 Coracoid proeess of scapula 

38 Nerve to serratus anterior 

39 Tendon of subscapularis 

40 Glenoid fossa of scapula 

41 Suprascapular artery and vein 


52 Supraspinatus 
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Here, posterior to the medial end of the elaviele 
(5), the internal jiigiilar vein (6) joins with the 
siibelavian vein (7) to form the braehioeephalie vein 
(see Axial seetion 4). 

The intereostal neiirovaseiilar bundle (12) is 
seen well. Note that it eomprises the intereostal 
vein, artery and nerve from above downwards; 
the nerve eorresponds to the number of its 


This seetion, through the intervertebral dise 
between the first and seeond thoraeie vertebrae 
(18), enters the apex of the thorax and traverses 
the apiees of the upper lobes of the lungs (13, 23). 
There are eonsiderable differenees between the 
seetion and CT images at this level because the CT 
is performed with the arms elevated alongside the 
head in order to reduce artefaets from the humeri. 


overlying rib and lies proteeted within the subcostal 
groove. 

Only in transverse seetion is the extreme thinness 
of the blade of the scapula (43) appreeiated fully. 

One CT (A) is displayed at soft tissue settings 
(window level and width of grey seale), the other 
CT (B) at lung windows. 


O 


73 


o 


00 


o 


r\D 


o 















































o 


-P^ 


0 ) 


> 


0 ) 


-P^ 


CL 


Q_ 


o 


O 


73 


> 


X 


> 


X 




C/> 


CD 


% n*, r . l 


O 


1L 


4 


o 


3 


4^ 


r 






15 Llpper lobe of right lung 

16 Right vagus nerve (X) 

17 Right braehioeephalie vein 

18 Braehioeephalie artery 

19 Left eommon earotid artery 

20 Left braehioeephalie vein 

21 Right phrenie nerve 

22 Peetoralis minor 

23 Coracobrachialis and bieeps (short 
head) 

24 Long head of bieeps tendon 

25 Deltoid 

26 lnfraspinatus 

27 Suprascapular artery and vein 


28 Scapula 

29 Subscapularis 

30 Seeond rib 

31 Intereostal artery and vein and 
nerve 

32 External and internal intereostal 
muscles 

33 Third rib 

34 Trapezius 

35 Rhomboideus major 

36 Ereetor spinae 

37 Fourth rib with articulation of its 
head with body of third thoraeie 
vertebra transverse proeess 


38 Spinal eord within dural sheath 

39 Body of third thoraeie vertebra 

40 Axillary nerve 

41 Radial nerve 

42 Lllnar nerve 

43 Median nerve 

44 Right axillary artery 

45 Right axillary vein 

46 Axillaryfat 

47 Peetoral braneh of the 
aeromiothoraeie artery and vein 

48 Cephalic vein 

49 Shaft of humerus 


1 Peetoralis major 

2 Manubrium of sternum 

3 Sternothyroid 

4 Sternoclavicular joint 

5 First rib 

6 Internal thoraeie artery 

7 Left phrenie nerve 

8 Left vagus nerve (X) 

9 Llpper lobe of left lung 

10 Thoraeie duct 

11 Oesophagus 

12 Left subclavian artery 

13 Left recurrent laryngeal nerve 

14 Traehea 
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Notes 


The eontents of the upper mediastinum - including the 
oesophagus, traehea and great vessels - are demonstrated 
in this seetion, vvhieh traverses the manubrium and the third 
thoraeie vertebra; these are also shovvn in Axial seetion 5. 
This seetion also shovvs the vvalls and eontents of the axilla. 


Note that the eephalie vein (48) runs in the deltopeetoral 
groove betvveen the medial edge of deltoid and the lateral 
edge of peetoralis major. 
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1 Manubriosternal joint (angle of 
Louis) 

2 Internal thoraeie artery and vein 

3 Thymie residue vvithin anterior 
mediastinal fat 

4 Seeond rib 

5 intereostal 

6 Third rib 

7 Fourth rib 

8 Fifth rib 

9 Fifth eostotransverse joint 

10 Ereetor spinae 

11 Transverse proeess of fifth thoraeie 
vertebra 

12 Spinal eord within dural sheath 

13 Sympathetie ehain 


14 Part of intervertebral dise between 
fourth and fifth thoraeie vertebrae 

15 Part of body of fourth thoraeie 
vertebra 

16 Azygos vein 

17 Apieal segment lower lobe lung 
separated by oblique fissure from 


26 Left vagus nerve (X) 

27 Left phrenie nerve 

28 Pretraeheal lymph node 

29 Superior vena eava 

30 Right phrenie nerve 

31 Peetoralis major 

32 Deltoid 

33 Shaft of humerus 

34 Bieeps - long head 

35 Bieeps - short head and 
eoraeobraehialis 

36 Peetoralis minor 

37 Subscapular artery vein and nerve 

38 Latissimus dorsi 

39 Trieeps - lateral head 

40 Trieeps - long head 


41 Circumflex scapular artery and vein 

42 Subscapularis 

43 Serratus anterior 

44 Body of scapula 

45 Teres minor 

46 lnfraspinatus 

47 Rhomboideus 

48 Trapezius 

49 Axillaryvein 

50 Axillary artery 

51 Cephalicvein 


( 18 ) 


18 Llpper lobe of lung 

19 Oesophagus 

20 Traehea at bifurcation 

21 Recurrent laryngeal nerve 

22 Left subclavian artery orifiee 

23 Aortie areh 

24 Left eommon earotid artery orifiee 

25 Braehioeephalie artery orifiee 


52 Oblique fissure 
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This seetion passes through the important anatomieal 
level of the manubriosternal joint, the angle of Louis 
(1). At this joint articulate the seeond eostal eartilage 
and rib (4), and it is from here that the ribs ean be 
eonveniently counted in elinieal praetiee. Posteriorly 
this plane passes through the T4/5 intervertebral dise 


and its eontents, and the posterior mediastinum, 
behind the pericardium. 

The traehea bifurcates at this level (20). In the 
living upright subject, hovvever, the bifurcation may 
be as low as the level of T6, particularly in deep 
inspiration. 

The eranial portions of the oblique fissures of 
the lungs (17, 52) are traversed on this seetion. 

The normal oblique fissures are not always seen on 
eonventional CT images of the lung parenehyma. 

The position ean be inferred, however (see CT b) by 
the paucity of blood vessels; only small terminal vessels 


are present in the lung parenehyma adjaeent to a 
fissure. 

Pretraeheal nodes (28) may beeome enlarged 
due to a wide variety of disease proeesses. They are 
aeeessible for biopsy via mediastinoseopy. 

Subscapularis (42) arises not only from the 
periosteum of the medial two-thirds of the 
subscapular fossa of the scapula but also from 
tendinous laminae in the muscle itself, which are 
attaehed to prominent transverse ridges on the 
subscapular fossa. This is shown elearly in this 
seetion. 


o 




e-n 


(14). 


This plane demareates the junction between 
the superior and the lower mediastinum, the 
latter of which is subdivided into the anterior 
mediastinum, in front of the pericardium, the 
middle mediastinum, occupied by the pericardium 
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1 Body of sterniim 

2 Internal thoraeie artery and vein 

3 Thymie residue within anterior 
mediastinal fat 

4 Third rib 

5 Fouth rib 

6 intereostal muscle 

7 Fifth rib 

8 Sixth rib 

9 Transverse proeess of sixth thoraeie 
vertebra 

10 Spinal eord within dural sheath 

11 Part of intervertebral dise between 
fifth and sixth thoraeie vertebrae 

12 Part of body of fifth thoraeie 
vertebra 


13 intereostal artery and vein 

14 Lower lobe of lung 

15 Oblique fissure 

16 llpper lobe of lung 

17 Deseending aorta 

18 Thoraeie duct 

19 Azygos vein 

20 Oesophagus 

21 Lymph node 

22 Left vagus nerve (X) 

23 Left main bronchus 

24 Right intermediate bronchus 

25 Right pulmonary artery 

26 Pulmonary trunk 

27 Left pulmonary artery 

28 Pulmonary artery braneh 


29 Pulmonary vein tributary 

30 Segmental bronchus 

31 Left phrenie nerve with 
perieardiaeophrenie artery 

32 Aseending aorta 

33 Superior vena eava 

34 Right phrenie nerve 

35 Trapezius 

36 Rhomboideus major 

37 lnfraspinatus 

38 Scapula 

39 Subscapularis 

40 Teres major 

41 Trieeps - long head 

42 Trieeps - lateral head 

43 Subscapular artery and vein 


44 Ulnar nerve 

45 Radial nerve 

46 Latissimus dorsi tendon 

47 Axillary artery and vein 

48 Bieeps and eoraeobraehialis 

49 Median nerve 

50 Shaft of humerus 

51 Deltoid 

52 Serratus anterior 

53 Lateral thoraeie artery and vein 

54 Peetoralis minor 

55 Peetoralis major 


56 Superior pulmonary vein 

57 Left basal pulmonary artery 
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This seetion, traversing the upper body of the 
sternum (1) and the lovver part of the body of the 
fifth thoraeie vertebra ( 12 ), passes through the great 
arterial trunks as these emerge from the heart, the 
pulmonary trunk (26) and the aseending aorta (32). 

On the CT image, the left main bronchus has 
already given off its eommon upper lobe/lingular 
braneh. On the right, the upper lobe bronchus has 
already originated more eranially (on both CT images 
and seetion); henee, the term 'intermediate bronchus' 
(24) is applied to that portion of the right bronchus 
betvveen its upper lobe and middle lobe branehes. 


At the left hilum, the superior pulmonary vein (56) 
lies anterior to the bronchus (23), vvhieh in turn lies 
anterior to the left basal pulmonary artery (57). On 
the right side, the vein (56) lies anterior to the right 
pulmonary artery, vvhieh lies anterior to the right 
intermediate bronchus (24). 

In the anatomieal seetion, the right (25) and 
left (27) pulmonary arteries lie in the same axial 
plane. In most subjects, the left pulmonary artery 
is at a more eranial level than the right - henee the 
diserepaney betvveen the seetion and CT image 
appearanees. The branehes of the pulmonary 


artery (28) that aeeompany the segmental and 
subsegmental bronehi (30) usually lie dorsolaterally 
to these structures; eaeh pulmonary segment 
reeeives an independent arterial supply. The bronehi 
usually separate the dorsolateral pulmonary artery 
braneh from the ventromedially situated pulmonary 
vein tributary (29). Peripherally, many pulmonary 
venous tributaries run betvveen, and drain 
adjaeent, pulmonary segments. Thus, an individual 
bronchopulmonary segment will have its own 
bronchus and artery but not an individual pulmonary 
venous drainage. 
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1 Third eostal eartilage with 
adjaeent sternoeostal joint 
(see Notes) 

2 Body of sterniim 

3 Internal thoraeie artery 
and vein 

4 Partially ealeified third 
eostal eartilage 

5 Peetoralis major 

6 Peetoralis minor 

7 Third rib 

8 Intereostal muscle 

9 Fourth rib 

10 Serratus anterior 

11 Subscapular artery vein 
and nerve 

12 Teres major 

13 Latissimus dorsi 

14 lnfraspinatus 


26 Llpper lobe of lung 

27 Middle lobe of right lung 

28 Deseending aorta 

29 Azygos vein 

30 Thoraeie duct 

31 Oesophagus 

32 Left vagal plexus 

33 Rightvagal plexus 

34 Right superior pulmonary 
vein 

35 Left superior pulmonary 
vein 

36 Left atrium 

37 Left auricle (atrial 
appendage) 

38 Left pulmonary vein 
tributary to lingula 

39 Left bronchus segmental 
braneh to lingula 


40 Left pulmonary artery 
braneh to lingula 

41 Superior vena eava 

42 Artefactual gap within the 
perieardial spaee 

43 Aseending aorta, with 
orifiee of left eoronary 
artery (arrowed) 

44 Left ventriele wall 

45 Coronary artery (left 
anterior interventricular 
braneh) 

46 lnfundibulum of right 
ventriele with pulmonary 
valves 

47 Fibrous pericardium 

48 Right auricle (atrial 
appendage) 

49 Bieeps 


50 Coracobrachialis 

51 Axillary artery and vein 

52 Medial cutaneous nerves 
of arm and forearm 

53 Basilie vein 

54 Median nerve 

55 Lllnar nerve 

56 Trieeps - medial head 

57 Radial nerve with 
profunda braehii artery 
and vein 

58 Trieeps - long head 

59 Trieeps - lateral head 

60 Shaft of humerus 

61 Deltoid 


15 Scapula 

16 Subscapularis 

17 Fifth rib 

18 Rhomboideus major 

19 Trapezius 

20 Ereetor spinae 

21 Sixth rib, with adjaeent 
eostotransverse joint to 
transverse proeess of sixth 
thoraeie vertebra 

22 Spinal eord within dural 
sheath 

23 Thoraeie sympathetie ehain 

24 Body of sixth thoraeie 
vertebra, with part 
of intervertebral dise 
between the sixth and 
seventh thoraeie vertebrae 

25 Lower lobe of lung 


62 Oblique fissure 
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The plane of this seetion traverses the lovver part 
of the body of the sixth thoraeie vertebra (24). 
Anteriorly, it passes through the body of the 
sternum ( 2 ) at the level of the third eostal eartilage 
(1). Note the adjaeent sternoeostal joint. These vary; 
the first laeks a synovial eavity, its eostal eartilage 
being attaehed by fibroeartilage to the manubrium. 
The seeond to seventh joints are usually synovial (as 
in this subject), vvith the fibrocartilaginous articular 


surfaces on both the ehondral and the sternal 
eomponents of the joint. In some or all of these 
joints, hovvever, an arrangement may be found 
similar to that of the first joint. 

The presenee of a perieardial effusion in this 
subject has produced an artefactual gap in the 
superior refleetion of the perieardial spaee (42). 
The aorta at its origin (43) shovvs the orifiee of 
the left eoronary artery. The deseending aorta (28) 


is normally more circular in outline than in this 
subject. Note that this seetion passes through the 
infundibulum of the right ventriele and demonstrates 
the pulmonary valves (46). 

On the CT image, both the aseending aorta (43) 
and the region of the pulmonary valves (46) have 
indistinet outlines due to pulsation (eomplianee) of 
theirvvalls during the 1-s data-acquisition time. 
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1 Internal thoraeie artery 
and vein 

2 Body of sternum 

3 Fourth eostal eartilage 

4 Peetoralis major 

5 Fourth rib 

6 Fifth rib 

7 Sixth rib 

8 Serratus anterior 

9 Latissimus dorsi 

10 Scapula inferior angle 

11 Seventh rib 

12 Trapezius 

13 Ereetor spinae 

14 Eighth rib 

15 Lamina of seventh thoraeie 
vertebra 


16 Spinal eord vvithin dural 
sheath 

17 Intervertebral dise 
betvveen seventh and 
eighth thoraeie vertebrae 

18 Lovver lobe of lung 

19 Azygos vein 

20 Deseending aorta 

21 Thoraeie duct 

22 Oesophagus 

23 Pulmonary artery braneh 

24 Branehes of left lovver lobe 
bronchus 

25 Pulmonary vein tributaries 

26 Oblique fissure 

27 Llpper lobe of left lung 

28 Left atrium 


29 Interatrial septum 

30 Phrenie nerve with 
perieardiaeophrenie artery 
and vein 

31 Middle lobe of right lung 

32 Wall of left ventriele 

33 Mitral valve 

34 Vestibule of left ventriele 
(outflow traet) leading to 
root of aorta 

35 Divided cusp of aortie 
valve 

36 Right atrium 

37 Anterior interventricular 
(deseending) braneh of left 
eoronary artery 

38 Right ventriele eavity 


39 Right eoronary artery 

40 Right auricle (atrial 
appendage) 

41 Fibrous pericardium 

42 Nerve to serratus anterior 

43 intereostal neurovascular 
bundle 

44 Innermost intereostal 

45 External and internal 
intereostal muscles 

46 Bieeps 

47 Median nerve with 
musculocutaneous nerve 
(lateral to it) 

48 Braehial artery with two 
venae eomitantes 

49 Coracobrachialis 


50 Basilie vein 

51 Lllnar nerve 

52 Shaft of humerus 

53 Trieeps - short head 

54 Trieeps - long head 

55 Trieeps - lateral head 

56 Radial nerve with 
profunda braehii artery 
and vein 

57 Deltoid 


58 Coronary sinus 
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This seetion lies at the level of the intervertebral dise 
betvveen the seventh and eighth thoraeie vertebrae 
(17) and passes through the body of the sternum (2) 
at the level of the fourth eostal eartilage (3). All four 
eardiae ehambers ean be seen and their relationships 
to eaeh other appreeiated. Note that the right 
atrium (36) forms the right border of the heart. The 
left atrium (28) is the major contribution to the base 
of the heart and lies immediately anterior to the 


oesophagus (22), separated by the pericardium. The 
left ventriele (32) forms the bulk of the left border of 
the heart, and the right ventriele (38) constitutes the 
major eomponent of the anterior eardiae surface. 

In this subject, the left ventricular vvall (32) 
beeomes thinner in the region of the apex of the left 
ventriele, due to a previous myoeardial infaretion. 

The interatrial septum (29) has a rather curious 
convexity. This has been caused by extensive post- 


mortem thrombus in the right atrium (36). The 
septum is normally straighter. 

The lovver four or five digitations of serratus 
anterior ( 8 ) eonverge to insert on the eostal aspeet 
of the inferior angle of the scapula. This eomponent 
of the muscle, together vvith the trapezius, 
powerfully pulls the inferior angle of the scapula 
forwards and upwards in raising the arm above the 
head. 
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1 Fifth eostal eartilage 

2 Sternoeostal joint 

3 Internal thoraeie artery and vein 

4 Body of sterniim 

5 Peetoralis major 

6 Papillary muscle 

7 ehordae tendinae vvithin right 
ventricular eavity 

8 Triscupid valve 

9 lnterventricular septum 

10 Left ventricular eavity 

11 Normal left ventricular wall 

12 Thinned left ventricular wall 

13 Mitral valve 


14 Left atrium 

15 Coronary sinus 

16 Right atrium 

17 Fibrous pericardium 

18 Left phrenie nerve, with 
perieardiaeophrenie artery and vein 

19 Fifth rib 

20 Llpper lobe of left lung (lingula) 

21 Oblique fissure 

22 Sixth rib 

23 Lower lobe of lung 

24 Seventh rib 

25 Lateral thoraeie artery and vein 

26 Latissimus dorsi 


27 Serratus anterior 

28 Eighth rib 

29 Trapezius 

30 Ereetor spinae 

31 Spine of eighth thoraeie vertebra 

32 Lamina of eighth thoraeie vertebra 

33 Ninth rib 

34 Right sympathetie ehain 

35 Spinal eord within dural sheath 

36 Intervertebral dise between eighth 
and ninth thoraeie vertebrae 

37 Aorta 

38 Origin of eighth intereostal artery 

39 Hemiazygos vein 


40 Azygos vein 

41 Thoraeie duct 

42 Oesophageal vagal plexus 

43 Oesophagus 

44 Dome of right hemidiaphragm 

45 Apex of right lobe liver 

46 Right phrenie nerve, with 
perieardiaeophrenie artery and vein 

47 Middle lobe of right lung 


48 Inferior vena eava 

49 Right ventricular eavity 
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Notes 


3 


'O 


Note how only a tiny portion of the left atrium (14) is 
present on this seetion. This demonstrates that the left 
atrium is situated more eranially than the other three eardiae 
ehambers. 

The terminal fibres of the right phrenie nerve (46) usually 
pass through the vena eaval opening in the diaphragm but 
may traverse the muscle itself. 


This seetion traverses the intervertebral dise between the 
eighth and ninth thoraeie vertebrae (36) and sliees through 
the dome of the right hemidiaphragm (44) and a sliver of the 
underlying right lobe of the liver (45). 

In this seetion, there is eonsiderable thinning and 
diseoloration of the left ventricular wall at the apex ( 12 ), 
eonsistent with infaretion assoeiated with left anterior 
deseending (interventricular) eoronary arterial disease. 


O 


73 


o 


00 


o 




o 
































































o 


-Px 


0) 


> 


0) 


CD 


O 


i 






o 


J 


1 


u 


t 


-P^ 


■ . 


» 


i 


o 






X 


41 


O 




- 


- 


i u 


. V- 


* 




- * 


. . 


■ ■ ■. 


*it 


'i- 


■'. 

aNLá 




hb • 


■* 




i 


CL 


.■.» 




r 


• ■ 


Hr'- 


28 


'JÍ *- 


Q- 


J 


I 


:: 

■ i > 


s - - v 


■ •» 




.T * 


■ ■ 


XI 






> 


à' 


_■ •* 


/■T 




■' j 


4 a 


. ■ £ lí 


-i 




.3. 


■ilr 


ro 








* 




r i 


8 ■" 


<* ^ 


r 


■. • 


IV) 




í 


i 


rS 

■ . ■- I i» 


tr 


L 


* 




r 


■» 


IfP 


„ 'jr 


■ 


■ b 






— t 


■ 






A> 


J 


I. 


■ , 




1 




■ * 




■ 


* 




1 t 




i 


■ 




10í 




_ 


_ •flírS.- 




r-‘ 


v> 




i 






JT 


r 

•t r - U- . 


V % 






■ 


^ ■ 


B 


t 


1 




I | 


■ 




• V“i. 


i T 


‘ !i£. . 




■ ii. 

V 4 y 


YM 






8 T* 






i . 


I -. 




I 


1 




b 




l| 


rj«- 




r 


i 




/•«-1 


ri ■ 


ÍF* 


** . 11 


j 


i 








■ 


vt, i r 


■ i 




■ 


f 


v , 


r.' 1 




I 


T 


v. * 


■ 


# 


í. 


« 


1« 




1 


y 


^ % 


■ 




7 


f. 


V 


II* 






-1- M-. 


■ 


t 


I 


■ 


J 


T- 7 




r 


- * ■“» > 




-i 


■ 


j 


? • 






1.1 t 


r 


» . 




* 


li’ '£ . 

rf »11 


i i 




i 


■ V 

X , 

r ■ 




"j 


■ ■ 




i JS 




L 


i 




X' 


l 


'r" 


■ 


J S.T|V 


i 


?A 


fi 


-• a^-TrFi 


-■f ,, 11 
Ht 6 * 0 vá 


/ k - 


• • 


fi f i 




r3LV 




4 




4-j 


■ 


n 


■ i 


■' 


i 




-livv 

' - \’t " *' 

1 m : 


«i 


r* *t* 


',Á'ív 


' . 


a. a 


V-1 


i 


.« 


A ? ■■ 

L- 5|f' , «*- 

.*• *.\ *v * 


V r 


■ 


/ 


I 


I 


11 


• I 


Si ■“ 


L VsT ì 


*. 


» 




l 


l 


* 


• I 




l 


• - >l 


u 




- I ■ 




i M 


■. 


* 




I i 


;vs:*- 




J A 




» ■ ■ 


- • 


» 


if 




;• 


■ 


__ 


« 


j-?i ■» 


8*1 




_ Jv .1 




r 


,J Vi 




á : :ir« 


T 1 


« 




e* 




u 




• « 


■ 


fc v r !;■ ■ • ■ 

. -V fc Jl ■ . ■ .V- T ‘ --V % ‘ 

.wr . -t. 1 

I 'K -I-bÌ*^ ' ‘S T 






i 


■ 


T •• 


:': ,. 5 


r r 




' ■ 




.r” V r 


4 1 - -‘1 

** T i " *, .1 




5 


' 


'■Mri 

l À 

j> v 


■ • 






• • 


t* _ 


I 


« 


V J * 

l3 t ^ T 


» 


■ 


* 




m ■ • 


y 


i 




•■.--V ‘r;- r? 
5 •■*• • . ii 

• V' 




■ ■ » 


■ 


■ i 






• L 


- 


► 


ix 


i 


x>rr ,i 


Ir 


» 


.■ ! 


Ak. 


» 


■ 




* * 




■'4 


V 


-a 


.'1 


ffi 


• 7 




* * 




r.* « 


«T 


:Vv . 




7 




t' ut 


. - F: 








ir 


’Vl-r 


s 




"-.4 •. M 

* • V v - 




> . 


n 


> 


vjp 

v . i * 


"■ r. 


ì z « 








Vl k 


J 


m 


■ u 






■ 


l-..' . 




W1 


»•■}*■» -'•’ ' L ' V 

••• £. s 


\ 

f 


,Vtfn 


X 


I 




I 


■ 


A 










' / ’ • 

» I J ■»- * 


I. i •» r » 


Xx. 




£ V , 


I 


■• *•- 

l í i 3? 




* I 


I 


N 








• i • * ■ 




r •. 






' I 


* J 


r,- 






■ Tr 










Q) 


■ 




j-í - ■v3f*n‘. 
,& - 


0 * 


t 


• • 


. I 




3: 

i fíTr^ 


■ 




i 


■ 


- ■. 't jp 
*r. J. 


* / 

• >Ví 

*i , 

ÍL / ! * 


8 


v - • 


t i 




I 




M 




i . * 


i 


Jrt 


* i . 


» 




8 ■ 


j, ■ 




L 


T .* T 


>ì 


. I 


,A fc L 








* i 


I" 




■» 




* 1 


eo 






b TJ 


34 






, .*7 - i «i. 








V 






7, 


•f •... 

v; /íRr^: 


CD 


r-ail* 


WjtJS5í f 
._. 

H® 


*■ K 




■ 




V'-. 


- 


ìí 




Jl 








t : 




. « 


■ m 


> 








•rv *• 


a 


I 


. • 


■ 


i 


: ■ 


* 






•v 


O 


1 


é r. 








I r 




I ' 


S'v t v 
|V| T \*\ 




n 


T . I 


3 




P, 




•*» 






A 


*' í í* 


e 


i 


h 




1« 


•■•■'• .• •; 

.••- «Wír'v '• 


ív>: 


I J 


. 




VA» 






Líi 


1 






• r 










■ * 


■i 


Hl 


. 






|>i -n 




• • n r 




■ 


,■'♦•■ V 

f 






• i 


4 , tV 


* t' . 




i. 




S • 


*« I 


** T v . 

.V-" A «. 




r 


ÍL -TiJ . 


. .1 ■ 


O 


• - 


.. 


■ 


■ 


I % • 


* - 


i 




•:- 


L-f 


” '•>•*•-r • 




• * 


I- 




• ! 






- 

.• i 


38 


« j 




• _ i 






' i 




> 




T 




‘ J t 




i 


«■ 


* . 1 


- . r *tf 




i 


p 






« 




. 


■ 


JV ** 

j- X * • 


*" 


♦ - »*YfW 




V fr 






i 




V ' 1 


LÌ™ 


7 • - 4 - 


I * r * 




> 


■. < •«, 


, r 4 




i ij 1 V 

1 1 » lal r 1 -' 




J * 


« 








* 


8 T 










I 


i 


I 




' Jr 


r 


•'H 






4 ■ 




‘j 




; 


Jf'tS - 

*- i l la r T— » » » • — - 

* 7 

,, - . • 

• rjf 












L 




■ 


l 


■ 




l 1 .* 


- 








* 


* 




4 


-3 


M> 










■ « 


■í; 

•\ v *: 










’ ‘i 


«. • 




- I 


' 


víB 


& 


i 


O 








lV ^T 1 


t 


■ .e • 
^ ■ 












* n 






ì’j 


i 








■ 


♦ « v 


r*. 












fVÌ - 










~ • 








» 


7 


Efl 


l 


X 


V L 






4 


> 


T-j 


■ 


i 




4 : 


V 1 

, . 


» 








» 




.• i 
. 


i- * 




'* 4 «r «7L* Z 

v : »flW 






;:■'• t 


i « 




-rl 


. i. 






n 


j 






■ 


F;LT 




0-sa 




>, 


» 


v-* ° 




r 


« 


* 




■ 








r r 




i 




v I* 




a 


m - 


■£ 






> 


■ í 










b - 


1 




VI * 1 










«’/-- tB 


r 


.4 


. r 




:w 


* 


r’V- 

» J 




* 


■ 


* I* 


/ 


pr i 

TTi 


- 


# 


«-p .. 


1 . 


Ll 


r 


1iS 








r 




4 




h T 






C 


j 




> i 


r 




m 


*. 


\ 


kik 


>■• 


* .. 


i 


% * 


13 Llpper lobe of left lung (lingula) 

14 Left dome of diaphragm 

15 Spleen 

16 Lower lobe of lung 

17 Serratus anterior 

18 Latissimus dorsi 

19 Trapezius 

20 Ereetor spinae 

21 Tip of spine of eighth thoraeie 
vertebra 

22 Spinal eord within dural sheath 

23 Body of ninth thoraeie vertebra, 
with part of intervertebral dise 


1 Peetoralis major 

2 Internal thoraeie artery and vein 

3 External oblique 

4 Extrapericardial pad of fat 

5 Left ventriele 

6 lnterventricular septum 

7 Right ventriele 

8 Tricuspid valve 

9 Coronary sinus 

10 Diaphragm 

11 Fibrous pericardium 

12 Line of fusion of diaphragm and 
pericardium 


between ninth and tenth thoraeie 
vertebrae 

24 Left sympathetie ehain 

25 Hemiazygos vein 

26 Azygos vein 

27 Thoraeie duct 

28 Aorta 

29 Oesophagus 

30 Left vagus nerve (X) 

31 Right vagus nerve (X) 

32 Inferior vena eava 

33 Right hepatie vein 

34 Right lobe of liver 


35 Tenth rib 

36 Ninth rib 

37 Eighth rib 

38 Seventh rib 

39 Sixth rib 

40 Middle lobe of right lung 

41 Sixth eostal eartilage 

42 Fifth eostal eartilage 

43 Sternum 

44 Oblique fissure 


45 Right eoronary artery 
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Notes 


This seetion is at the level of the body of the ninth thoraeie 
vertebra (23) and traverses the dome of the left diaphragm (14). 
The eranial portion of the spleen (15) is, therefore, revealed. 

The fusion of the diaphragm (10) vvith the base of the 
fibroiis pericardium (11) is shovvn elearly at this point. 

The massive size of the hepatie veins as they drain into the 
inferior vena eava (32) is vvell demonstrated in this seetion, 


vvhieh passes through the right hepatie vein at its termination 


(33). 


The aorta (28) at this level has beeome the immediate 
posterior relation of the oesophagus (29), vvhieh, in this 
patient, is enlarged vvith a small hiatus hernia developing just 
superior to the diaphragm ( 10 ). 
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14 Fifth rib 

15 Fourth rib 

16 Third rib 

17 Third eostal eartilage 

18 Third sternoeostal joint 

19 Sternum 

20 Internal thoraeie artery and vein 

21 llpper lobe of left lung (lingula) 

22 Left oblique fissure 

23 Lovver lobe of lung 

24 Middle lobe of right lung 

25 Aorta 

26 Azygos vein 

27 Right sympathetie ehain 

28 Thoraeie duct 


41 Left ventriele 

42 Right ventriele 

43 Right eoronary artery 

44 Left phrenie nerve 

45 Fibrous pericardium 

46 Extrapericardial fat pad 


29 Oesophagus 

30 Mediastinal lymph node 

31 Pulmonary arterial braneh in lovver 
lobe 

32 Bronchus - segmental braneh in 
lovver lobe 

33 Orifiee of right inferior pulmonary 
vein 

34 Right inferior pulmonary vein 

35 Coronary sinus 

36 Left atrium 

37 Interatrial septum 

38 Right atrium 

39 Tricuspid valve 

40 Aortie valve 


1 Breast 

2 Peetoralis major 

3 Intereostal muscles 

4 Latissimus dorsi 

5 Serratus anterior 

6 Trapezius 

7 Ereetor spinae 

8 Spine of seventh thoraeie vertebra 

9 Spinal eord within dural sheath 

10 Part of intervertebral dise between 
the seventh and eighth thoraeie 
vertebrae 

11 Body of seventh thoraeie vertebra 

12 Seventh rib 

13 Sixth rib 


47 Aseending aorta 

48 Deseending aorta 

49 Pulmonary trunk 

50 Right pulmonary artery 

51 Superior vena eava 

52 Left basal pulmonary artery 

53 Llpper lobe of right lung 

54 Carcinoma right breast 
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This seetion of a female subject passes through the body 
of the seventh thoraeie vertebra (11) and through the 
third sternoeostal joint (18). Note the general smaller 
configuration of the female thorax and the smaller, less 
bulky muscles. 

The breast (1) eontains the mammary gland. This extends 
vertieally from the seeond to the sixth rib and transversely 
from the side of the sternum to near the mid-axillary line. 
The gland is situated vvithin the superficial faseia and is 
separated from the faseia eovering peetoralis major, serratus 
anterior and the external oblique muscle by loose areolar 
tissue. In old age, as in this subject, the glandular tissue 


beeomes atrophied. The inner wall of the left ventriele, 
immediately proximal to the aortie valve (40), is smooth- 
walled and termed the aortie vestibule. 

This CT image shows a patient with a large eareinoma 
of the right breast, which has ulcerated and extended into, 
and infiltrated, a wide area of adjaeent skin. The anatomieal 
level is eonsiderably more eranial than the eadaverie seetion; 
it eorresponds elosely to that shown in Axial seetion 6 of 
the male thorax. 

Note that in this seetion, the margin of the mass of 
left ventricular muscle (41) has been cut aeross; there is 
infaretion in the anterior free wall. 
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Seleeted images - Heart - Axial CTs 






Images A-B 

1 Right atriiim 

2 Right ventriele 

3 Left atrium 

4 Left ventriele 

5 Interatrial septum 

6 lnterventricular 
septum 


7 Tricuspid valve 

8 Right atrioventricular 
groove for right 
eoronary artery 

9 lnterventricular 
groove for anterior 
braneh of left 
eoronary artery 


10 Left atrioventricular 
groove for circumflex 
braneh of left 
eoronary artery 

11 Mitral valve 

12 Anterior leaflet of 
mitral valve 

13 Papillary muscle 

14 Pulmonary vein 


15 Aorta 

16 Oesophagus 

17 Thoraeie vertebra 

18 Right eoronary artery 

19 Left eoronary artery 



Notes 



Multidetector CT with rapid data acquisition has 
opened up huge opportunities for imaging the heart 
and great vessels. If the data for a whole revolution 
of the CT gantry ean be acquired in less than 400 ms, 
then a eonsiderable amount of information ean 
be obtained in the relatively quiescent period of 
the eardiae eyele. If the patient's heart rate is slow 
and regular, then a succession of images ean be 
obtained during one breath-hold at the same phase 
of the eardiae eyele; these ean be eombined and a 
three-dimensional dataset ereated. This ean provide 
exceptional anatomieal (and, inereasingly, functional) 
information. 

The four-chamber view (A) is a multiplanar two- 


dimensional reeonstmetion so that all four ehambers 
ean be seen on one oblique image. This is a standard 
view used in many imaging investigations, including 
CT, ultrasound and MRI. It allows direet eomparison of 
the left and right sides of the heart. It elegantly shows 
the interventricular septum. The elose relationship of 
the oesophagus to the posterior aspeet of the left 
atrium explains the advantages of transoesophageal 
eehoeardiography. 

The coloured three-dimensional surface rendered 
view of the ventrieles and eoronary arteries provides a 
good general overview but, in praetiee, the eoronary 
arteries (B) are better displayed and analysed using 






















Seleeted images - Heart - Axial CTs 
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Orientation 


Anterior 



Left 


Orientation 


Anterior 




Image C 

1 First rib (right) 

2 Seeond rib 

3 Third rib 

4 Fourth rib 

5 Fifth rib 

6 Clavicle 

7 Sternoelavielar joint 

8 Sterniim - manubrium 

9 Sternum - body 

10 Hyoid bone 

11 Left subclavian vein 

12 Right atrium 

13 Right atrial appendage 

14 Right ventriele 

15 Right ventricular outflow traet 

16 Pulmonary trunk 

17 Left ventriele 

18 Left anterior deseending - braneh of left 
eoronary artery 

19 Right eoronary artery 

20 Right subclavian artery 



Notes 


This edited 3D view of the ehest (C) has been 
presented as a eollage whereby the skin and 
subcutaneous tissues have been 'peeled away' to 
expose the internal structures of the ehest. By using 
different window widths and colouring, it has been 
possible to demonstrate some lung detail in areas, 


by the eontrast medium and are well shown. It is 
just possible to see the right subclavian artery ( 20 ) 
between the right first rib (1) and the right elaviele 
( 6 ). The eoronary vessels are well shown with the 
left anterior deseending artery (LAD, 18) seen in the 
interventricular groove and the right eoronary artery 


which have not been obscured by overlying structures. (19) seen in the right atrioventricular groove. Note the 


These images were obtained during a long bolus 
injeetion of dilute iodinated eontrast medium via the 
left arm. Henee the left subclavian vein (11) is well 
demonstrated but not the right. The heart, great 
vessels and eoronary arteries are rendered opaque 


way that the 2nd rib ( 2 ) leads to the sterno-manubrial 
angle (of Louis). Of course the ehondral part of the 
rib, which articulates with the sternomanubrial joint, 
is not sufficiently ealeified to be seen at these settings. 
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Aortie areh (with fleek of 
ealeifieation in wall in image C) 
Aseending aorta 
Deseending aorta 
Left piilmonary artery 
Oesophagus 
Superior vena eava 
Azygos vein 

Right superior intereostal vein 
Fat in pretraeheal spaee 
Fat in anterior mediastinal spaee 
(with thymie remnant) 
Azygos-oesophageal reeess 


12 


Seetion leve 


Images A-D 


Orientation 


1 Traehea 

2 Right braehioeephalie vein 

3 Braehioeephalie artery 

4 Left braehioeephalie vein 

5 Left eommon earotid artery 

6 Left subclavian artery 

7 Manubrium of sternum 

8 Body of sternum 

9 Internal thoraeie artery and vein 

10 Peetoralis major 

11 Peetoralis minor 
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Notes 
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This patient has eopioiis mediastinal fat, which 
makes the normal structures very conspicuous. 
Enlarged lymph nodes would show up well in such 
a patient (see Axial seetion 6). If such nodes lie in 
the pretraeheal spaee ( 20 ), then biopsy material ean 
be obtained via mediastinoseopy. 

The traehea (1) is bifurcating on image D; this 
point is known as the earina. The left pulmonary 
artery (15) lies at a more eranial level than the 
right; it is just entering part of the seetion shown 
on image D. It appears indistinet because only 
part of the thiekness of the sliee is occupied by 


the structure (partial volume effeet). The spaee 
immediately caudal to the aortie areh and eranial to 
the bifurcation of the pulmonary artery is known 
as the subaortic fossa or aortopulmonary window. 
The ligamentum arteriosum (the obliterated ductus 
arteriosus passing from the left pulmonary artery to 
the aorta) runs through this spaee. This fossa may 
also eontain enlarged lymph nodes. 

The azygos vein (18) ean be seen approaehing 
the posterior aspeet of the superior vena eava (17) 
on image D. This venous system, which developed 
at an early stage of embryologieal development of 


the eardinal veins, is of immense importanee when 
the vena eava beeomes bloeked for any reason 
(usually by a tumour). For example, in superior 
vena eava obstmetion caused by mediastinal 
nodal enlargement seeondary to eareinoma of the 
bronchus, the venous return from the head, neek 
and arms will go via eollateral veins around the 
scapula and retrogradely in the intereostal veins into 
the azygos and thenee baek to the heart, bypassing 
the obstruction in the superior mediastinum. 
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Falx eerebri 
Lateral ventriele 
Third ventriele 

Lateral sulcus (Sylvian fissure) 
Tentorium eerebelli 
Cerebellum 
Sternoeleidomastoid 
Spinal eord 

Seeond eervieal vertebra (axis) 
Parotid gland 
Sealene muscles 
Clavicle 

Acromioclavicular joint 

Glenoid fossa of scapula 

Aeromion proeess of scapula 

Humeral head 

Coracoid proeess of scapula 

Deltoid 

Traehea 

Thyroid gland 

Internal jugular vein 

Subclavian vein 

Axillary vessels 

Braehial plexus and resulting 

nerves 


Braehioeephalie vein 

Carina (bifurcation of traehea into 

two main bronehi) 

Aortie areh 

Superior vena eava 

Left pulmonary artery 

Right pulmonary artery 

Main pulmonary artery 

Left superior pulmonary vein 

Left atrium 

Right atrium 

Left ventriele 

Aseending aorta 

Deseending aorta 

Inferior vena eava 

Left lung 

Right lung 

Liver 

Right hepatie vein 
Middle hepatie vein 
Left hepatie vein 
Stomaeh 
Spleen 

Vertebral artery 
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Notes 




depend miieh on the degree of thoraeie spine 
kyphosis, body habitus and degree of inspiration. 
The relations in this relatively obese subject are fairly 
representative. 

A wide field of view is used when trying to 
eompare structures on the two sides. The braehial 
plexus (image B, 24) is a ease in point. In breast 


eaneer, the axilla may be affeeted both by nodal 
metastases and by the effeets of radiotherapy. These 
ean cause either neurological symptoms in the arm 
or lymphoedema. Coronal images of the two axillae 
together ean be very helpful in this differentiation, 
which ean be difficult on elinieal grounds. 


These three T1-weighted eoronal magnetie 
resonanee images are included to show the overall 
relations of the head, neek, thorax and upper 
abdomen. Only rarely would such a large field of 
view be used in elinieal praetiee, as the anatomieal 
spatial resolution is inevitably eompromised. Of 
course, the exact relations on the eoronal plane 
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Seleeted images - Chest CT 













































Seleeted images - Chest CT 



THORAX 



Reeonstriieted 3D computed 
tomogram (CT) 




Orientation 



Orientation 




1 Traehea 

2 Right main bronchus 

3 Right upper lobe bronchus 

4 Bronchus intermedius 

5 Left main bronchus 

6 Left upper lobe/lingular 
bronchus 

7 Left lower lobe bronchus 

8 Left upper lobe bronchus 

9 Left upper lobe lingular 
bronchus 

10 Right lower lobe bronchus 

11 Llpper lobe 


12 Lingula (on the left) 

13 Lower lobe 

14 Middle lobe (on the right) 

15 Oblique fissure 

16 Horizontal fissure (on the 
right) 

17 Aortie knuckle 

18 Left pulmonary artery 

19 Oesophagus (eontaining 
some swallowed air) 

20 Carina -the bifurcation of 
the traehea 



Notes 


A spiral CT dataset of the ehest at full inspiration has 
been obtained on a multidetector CT system. Next, 
the individual thin sliees have been loaded together 
to form a three-dimensional volume with eaeh voxel 
isometrie so that the x, y and z resolutions of the 
resulting pixels are identieal. This three-dimensional 
dataset ean be analysed in a variety of ways. 

The first two images show eoronal multiplanar 
reconstructions viewed at lung settings to show the 
anatomy of the airways in this plane. The middle 
images shows sagittal reeonstmetions to demonstrate 
the lobes and fissures of the left and right lungs. The 


lowest image is a three-dimensional reeonstmetion 
just extracting out the airways and accentuating the 
interfaee between air and soft tissue - this provides 
a graphie map of the anatomy of the traehea and 
main bronehi. These images elegantly show the more 
vertieal nature of the right main bronchus ( 2 ) - henee 
the peanut and the endotraeheal tube tend to enter 
the right side preferentially. They also show the 
greater length of the left main bronchus (5); on the 
right, the takeoff for the upper lobe bronchus ean be 
very elose to the earina ( 20 , the point of bifurcation of 
the traehea into two main bronehi). 
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Seleeted images 


Arterial system 






























Seleeted images - Arterial system 



THORAX 



1 Heart 

2 Aseending aorta 

3 Abdominal aorta 

4 Common iliae artery 

5 External iliae artery 

6 Common femoral artery 

7 Superfieial femoral artery 

8 Kidney and pelviealyeeal 
system 


9 Tvvelfth thoraeie vertebra 

10 First liimbar vertebra 

11 Coeliac artery 

12 Splenie artery 

13 Hepatie artery 

14 Superior mesenterie artery 
and areade 

15 Cholecystectomy elips 


Orientation 


Superior 



Inferior 



Notes 


These two surface rendered 3D angiograms have 
been obtained on a modern CT system following the 
injeetion of standard iodinated eontrast medium. The 
CT data were acquired during the aortie phase of 
the passage of eontrast medium through the body 
and the images subsequently manipulated on the 
workstation. 

On the left image the global view allows the 
relationship of the heart, aorta, iliae and femoral 
vessels to be appreeiated in relation to the skeletal 
structures. A test dose of eontrast medium has been 
given sometime before and this accounts for the 
dense iodine being excreted from the kidneys and 


On the right image the patient has had a previous 
laproseopie eholeeysteetomy and the elips (15) 
ean readily be identified as very dense structures 
overlying the right kidney and elose to the hepatie 
artery (13). Note the way the aorta ehanges in ealibre 
at the L1 level; it is smaller inferior to the eoeliae 
artery, superior mensenterie artery and the two renal 
arteries. The superior mensenterie areade is beautifully 
demonstrated (14). The tortuosity of the iliae vessels 
is normal in middle age and above. The renal and 
splenie parenehyma are only faintly seen in this early 
phase. 
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9 Left ventriele 

10 Extrapericardial fat 

11 Fundus of stomaeh 

12 Oesophagogastrie junction 

13 Spleen 

14 Lovver lobe of left lung 

15 Serratus anterior 

16 Latissmus dorsi 

17 Trapezius 


34 Inferior vena eava 

35 Hepatie vein 

36 Caudate lobe of liver 

37 Fissure for ligamentum 

lesser omentum 


1 Sixth eostal eartilage 

2 Superior epigastrie artery 
and vein 

3 Seventh eostal eartilage 

4 Xiphoid 

5 Rectus abdominis 

6 External oblique 

7 Diaphragm 

8 Right ventriele 


25 Thoraeie duct 

26 Aorta 

27 Right crus of diaphragm 

28 Tenth rib 

29 Lovver lobe of right lung 

30 Ninth rib 

31 Eighth rib 

32 Right lobe of liver 

33 Seventh rib 


18 Ereetor spinae 

19 Spinal eord vvithin dural 
sheath 

20 Sympathetie ehain 

21 Body of tenth thoraeie 
vertebra 

22 Origin of intereostal artery 

23 Hemiazygos vein 

24 Azygos vein 


venosum 

38 Left lobe of liver 

39 Sixth rib 
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Notes 


This seetion passes through the body of the tenth thoraeie 
vertebra ( 21 ) and anteriorly transeets the xiphoid ( 4 ). 

The oesophagogastrie junction ( 12 ) is seen in longitudinal 
seetion. This aets as a physiologieal sphineter in the 
prevention of reflux. The fundus of the stomaeh (11) 
eontains air in the ereet position but in the supine position 
is normally full of fluid. 

The lesser omentum is the fold of peritoneum that 
extends to the liver from the lesser curvature of the 
stomaeh and the eommeneement of the duodenum. 
Superiorly it attaehes to the porta hepatis and to the 
bottom of the fissure for the ligamentum venosum ( 37 ). 

At the eranial margin of this fissure, the lesser omentum 


reaehes the diaphragm, vvhere its tvvo layers separate to 
surround the lovver end of the oesophagus. 

The ligamentum venosum is the thrombosed eord of the 
ductus venosus, vvhieh, in fetal life, eonneets the left portal 
vein to the anterior aspeet of the inferior vena eava. 

The spleen ( 13 ) lies against the diaphragm ( 7 ) opposite 
ribs 9 ( 30 ), 10 and 11. This seetion demonstrates elearly 
hovv a stab wound of the left lower ehest posteriorly might 
traverse the pleural eavity, injure the lower lobe of the 
lung ( 14 ), traverse the diaphragm and laeerate the spleen. 
Similarly, a stab wound of the right ehest at this level might 
injure the liver ( 32 ). 
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10 Left gastrie artery 
branehes 

11 Splenie pediele 

12 Spleen 

13 External oblique 

14 Latissimus dorsi 

15 Ereetor spinae 

16 Lovver lobe of left lung 

17 Spinal eord vvithin dural 
sheath 


18 Body of eleventh thoraeie 
vertebra 

19 intereostal artery 

20 Thoraeie duct 

21 intereostal vein 

22 Left suprarenal gland 

23 Aorta 

24 Right crus of diaphragm 

25 Right suprarenal gland 

26 Head of eleventh rib 


27 Lovver lobe of right lung 

28 Tenth rib 

29 Ninth rib 

30 Eighth rib 

31 Right lobe of liver 

32 Seventh rib 

33 Inferior vena eava 

34 Caudate lobe of liver 

35 Lesser omentum in fissure 
for ligamentum venosum 


1 Seventh eostal eartilage 

2 Xiphoid 

3 Rectus abdominis 

4 Superior epigastrie artery 
and vein 

5 Diaphragm 

6 Perieardial fat 

7 External oblique 

8 Greater omentum 

9 Body of stomaeh 


36 Hepatie vein 

37 Left lobe of liver medial 
segment 

38 Left lobe of liver lateral 
segment 

39 Sixth eostal eartilage and rib 

40 Faleiform ligament 
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Notes 


This seetion passes through the body of the eleventh 
thoraeie vertebra ( 18 ) and the xiphoid ( 2 ). 

This is the most caudal seetion that transeets intrathoraeie 
viseera 

lobe of the left lung ( 16 ). 

The suprarenal glands ( 22 , 25 ) have a eonstant 
relationship to the diaphragmatie crura ( 24 , 45 ). Note on 


the CT images that the separate limbs of the suprarenal 
glands are demareated. 

The right crus of the diaphragm ( 24 ) on the CT image 
is often bulky. The crura ehange shape during respiration; 
normally they are bulkier on inspiration. 


note the perieardial fat ( 6 ) anteriorly and the lovver 
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11 Serratus posterior inferior 

12 Ereetor spinae 

13 Spine of eleventh thoraeie 
vertebra 

14 Conus medullaris 
surrounded by cauda 
equina vvithin dural sheath 

15 Body of tvvelfth thoraeie 
vertebra 

16 Left kidney 

17 Right kidney 


29 Inferior vena eava 

30 Caudate lobe of liver 

31 Portal vein 

32 Hepatie artery 

33 Common bile duct 

34 Radiele of portal vein 

35 Hepatie artery braneh 

36 Right lobe of liver 

37 Tvvelfth rib 

38 Eleventh rib 

39 Tenth rib 


1 Linea alba 

2 Rectus abdominis 

3 Superior epigastrie artery 
and vein 

4 Greater omentum 

5 Body of stomaeh 

6 Left eolie (splenie) flexure 

7 Spleen 

8 Diaphragm 

9 External oblique 
10 Latissimus dorsi 


18 Thoraeie duct 

19 Left crus of diaphragm 

20 Right crus of diaphragm 

21 Aorta 

22 Right suprarenal gland 

23 Left suprarenal gland 

24 Tail of panereas 

25 Splenie vein 

26 Splenie artery 

27 Body of panereas 

28 Left gastrie artery and vein 


40 Ninth rib 

41 Eighth rib 

42 Seventh eostal eartilage 

43 Left lobe of liver (lateral 
segment) 

44 Left lobe of liver (medial 
segment) 


45 Jejunum 
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Notes 


teres and ligamentum venosum on its viseeral surface. This is 
simply a gross anatomieal deseriptive term, with no morphologi- 
eal signifieanee. Two subsidiary additional lobes are marked out 
on the viseeral aspeet of the liver - the quadrate lobe anteriorly, 
between the gall bladder fossa and the fissure for the ligamen- 
tum teres, and the caudate lobe posteriorly, between the groove 
for the inferior vena eava and the fissure for the ligamentum 
venosum. The transverse fissure for the porta hepatis separates 
the quadrate and caudate lobes. The distribution of the right 
and left branehes of the hepatie artery and of the hepatie duct 
shows that the morphologieal division of the liver is into a right 
and left lobe demareated by a plane that passes through the 
fossa of the gall bladder and the fossa of the inferior vena eava 
(the median plane of the liver). Morphologieally, the quadrate 
lobe and the left half of the caudate lobe are part of the mor- 
phologieal left lobe of the liver. Further subdivision into hepatie 
segements is made by the Couinaud system (segments I—VIII). 


This seetion passes through the body of the twelfth thoraeie 
vertebra (15). It demonstrates well the relationships of the 
structures at the porta hepatis - the eommon bile duct (33) 
anterior and to the right, the hepatie artery (32) anterior and to 
the left, and the portal vein (31) posterior to these structures. 
The inferior vena eava (29) lies immediately behind the portal 
vein; between the two is the epiploie foramen, or the aditus to 
the lesser sae (the foramen of Winslow). The division between 
the cortex (peripheral) and medulla (eentral) of the kidneys (16, 
17) is shown well; in the plane of this division run the small 
arcuate vessels, which ean just be identified in this seetion. 
Post-mortem ehanges account for the diserepaney in the 
differentiation between cortex and medulla in the left kidney. 
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Note on the lobes of the liver 

The gross anatomieal division of the liver is into right and left 
lobes, demareated by the attaehment of the faleiform ligament 
on the anterior surface and by the fissures for the ligamentum 
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1 Linea alba 

2 Rectus abdominis 

3 Transversus abdominis 

4 Stomaeh, body/antrum 

5 Transverse eolon 

6 External oblique 

7 Jejunum 

8 Lovver pole of spleen 

9 Deseending eolon 

10 Latissimus dorsi 

11 Serratus posterior inferior 

12 Ereetor spinae 

13 Quadratus lumborum 


14 Left kidney 

15 Left renal vein (intrarenal 
portion); see also 23 

16 Conus medullaris 
surrounded by cauda 
equina vvithin dural sheath 

17 Part of intervertebral 
dise betvveen the tvvelfth 
thoraeie and first lumbar 
vertebrae, with part of 
body of twelfth thoraeie 
vertebra 

18 Psoas major 


19 Left crus of diaphragm 

20 Thoraeie duct 

21 Right crus of diaphragm 

22 Aorta 

23 Left renal vein 

24 Superior mesenterie artery 

25 Splenie vein 

26 Portal vein 
(eommeneement) 

27 Common bile duct 

28 Head of panereas 

29 Neek of panereas 

30 Inferior vena eava 


31 Right renal artery 

32 Right renal vein 

33 Right kidney 

34 Twelfth rib 

35 Eleventh rib 

36 Tenth rib 

37 Right lobe of liver 

38 Gall bladder 

39 First part of duodenum 
(eap) 

40 Left lobe of liver (lateral 
segment) 

41 Faleiform ligament 


42 Ninth rib 

43 Eighth eostal eartilage 

44 Ninth eostal eartilage 

45 Left lobe of liver (medial 
segment) 


46 Right eolie (hepatie) flexure 

47 Superior mesenterie vein 
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Notes 


superior to the vein. These features are demonstrated 
well on the CT image in Axial seetion 5. In exposure of 
the abdominal aorta ( 22 ), the surgeon ean divide the left 
renal vein (23) in order to obtain additional aeeess. The left 
kidney is not infareted if this is done because the left renal 
vein reeeives the terminations of the left gonadal and left 
suprarenal veins, so that venous drainage of the left kidney 
ean take plaee via eollaterals from these vessels. 

Note the circular folds of mucous membrane that projeet 
into the lumen of the small intestine transversely to its long 
axis (7). These are termed the plieae circulares. Radiologists 
and elinieians refer to these as valvulae eonniventes. 


This seetion transeets the intervertebral dise between the 
twelfth thoraeie and the first lumbar vertebrae (17). The 
spinal eord tapers into the conus medullaris (16), which 
terminates, in this subject, at the level of the body of the 
first lumbar vertebra. The site of termination is variable, the 
range being from the dise between the twelfth thoraeie and 
first lumbar vertebrae to the lower border of the seeond 
lumbar vertebra. 

The plane of this seetion passes through the left renal 
vein (23) and demonstrates well the elose relationship 
of this vein to the superior mesenterie artery (24), which 
passes forward from its aortie origin ( 22 ) immediately 
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1 Linea alba 

2 Rectus abdominis 

3 Transversus abdominis 

4 Greater omentum 

5 Antrum of stomaeh 

6 Transverse eolon 

7 Jejunum 

8 Internal oblique 

9 External oblique 

10 Deseending eolon 

11 Latissimus dorsi 

12 Serratus posterior inferior 


20 Right sympathetie ehain 

21 Right crus of diaphragm 

22 Aorta 

23 Para-aortie lymph node 

24 eisterna ehyli 

25 Inferior vena eava 

26 Inferior mesenterie vein 

27 Superior mesenterie artery 

28 Superior mesenterie vein 

29 Head of panereas 

30 Common bile duct 

31 Duodenum 


32 Commencement of right 
ureter 

33 Right kidney 

34 Tvvelfth rib 

35 Renal faseia 

36 Eleventh rib 

37 Right lobe of liver 

38 Tenth rib 

39 Gall bladder 

40 Left lobe of liver (medial 
segment) 

41 Ninth eostal eartilage 


42 Faleiform ligament 

43 Left lobe of liver (lateral 
segment) 


13 Ereetor spinae 

14 Quadratus lumborum 

15 Left kidney 

16 Left ureter 

17 Psoas major 

18 Cauda equina within dural 
sheath 

19 Body of first lumbar 
vertebra, with portion of 
intervertebral dise between 
the first and seeond lumbar 
vertebrae 


44 Left renal vein 

45 Renal eyst 

46 Llneinate proeess panereas 
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This seetion passes through the body of the first lumbar 
vertebra (19), with a small portion of the intervertebral dise 
between the first and seeond lumbar vertebrae. 

The kidneys (15, 33) are embedded in a mass of fatty 
eonneetive tissue termed the perirenal (perinephrie) fat, 
which is thiekest at their medial and lateral borders. The 
fibro-areolar tissue surrounding the kidney and perirenal fat 
eondenses to form a sheath termed the renal faseia (35). 

At the lateral border of the kidney, the two layers of the 
renal faseia are fused. The anterior layer is earried medially 


anterior to the kidney and its vessels and merges with the 
eonneetive tissue anterior to the aorta and inferior vena 
eava. The posterior layer extends medially in front of the 
faseia eovering quadratus lumborum (14) and psoas major 
(17) and to the vertebrae and intervertebral dises. The 
perirenal fat and renal faseia (35) are surrounded by further 
retroperitoneal (pararenal) fatty eonneetive tissue. The 
amount varies with the relative obesity of the subject. 

In this seetion, a tiny portion of the lateral segment of 
the left lobe of the liver ean be seen (43). 
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1 Linea alba 

2 Rectus abdominis 

3 Greater omentum 

4 Transverse eolon 

5 Jejunum 

6 External oblique 

7 Internal oblique 

8 Transversus abdominis 

9 Deseending eolon 

10 Latissimus dorsi 

11 Renal faseia 

12 Ereetor spinae 


13 Quadratus lumborum 

14 Cauda equina vvithin dural 
sheath 

15 Body of seeond lumbar 
vertebra 

16 Psoas major 

17 Left kidney 

18 Left ureter 

19 Left eolie artery - aseending 
braneh 

20 Inferior mesenterie vein, 
with origin of left eolie vein 


(arrowed) 

21 Left testicular vein 

22 Para-aortie lymph node 

23 Left lumbar vein 

24 Aorta 

25 Inferior vena eava 

26 Right lumbar vein 

27 Right ureter 

28 Right kidney 

29 Right testicular vein 

30 Twelfth rib 

31 Eleventh rib 


32 Right lobe of liver 

33 Right eolie (hepatie) flexure 

34 Duodenum - seeond part 
(with ampulla marked with 
a white bristle) 

35 Head of panereas 

36 Llneinate proeess of 
panereas 

37 Superior mesenterie artery 

38 Superior mesenterie vein 

39 Mesentery with mesenterie 
vessels 


40 Gall bladder 

41 Faleiform ligament 


42 Aseending eolon 

43 Right crus of diaphragm 

44 Left renal vein 

45 Left renal artery 
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This seetion passes through the body of the seeond lumbar 
vertebra (15). The plane of seetion passes through a prominent 
left lumbar vein (23) as it passes posterior to the aorta (24) 
to drain into the inferior vena eava (25). Oeeasionally, it may 
constitute the prineipal venous return from the left kidney, 
when it is termed a retro-aortie renal vein. 

The right testicular vein (29) drains direetly into the 
inferior vena eava, whereas the left testicular vein ( 21 ) 
(together with the left suprarenal vein) drains into the left 
renal vein. 


This seetion passes through the seeond part of the 
duodenum (34). The orifiee of the ampulla of Vater on its 
papilla is marked with a white bristle. 

On both the seetion and the CT image, the uncinate 
proeess of the panereas (36) is seen elearly. This lies 
posterior to the superior mesenterie artery (37) and vein 
(38) and is related elosely to the entry point of the left renal 
vein (44) into the inferior vena eava (25). 
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1 Linea alba 

2 Rectus abdominis 

3 Greater omentum 

4 Transverse eolon 

5 Jejunum 

6 External oblique 

7 Internal oblique 

8 Transversus abdominis 

9 Deseending eolon 


10 Latissimus dorsi 

11 Ereetor spinae 

12 Quadratus lumborum 

13 Cauda equina within dural 
sheath 

14 Root of seeond lumbar 
nerve 

15 Psoas major 

16 Intervertebral dise between 


the seeond and third 
lumbar vertebrae 

17 Aorta 

18 Para-aortie lymph node 

19 Left ureter 

20 Inferior mesenterie vein 

21 Left testicular artery and 
vein 

22 Right sympathetie ehain 


23 Right ureter 

24 Inferior vena eava 

25 Right testicular vein 

26 Duodenum, third part 

27 Superior mesenterie artery 
and vein 

28 Mesentery with mesenterie 
vessels 

29 Renal faseia 


30 Right kidney lower pole 

31 Aseending eolon and right 
eolie (hepatie) flexure 

32 Right lobe liver 


33 Aseending eolon 

34 Left kidney 

35 lleum 
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this produces obstruction of the third part of the 
duodenum (duodenal ileus). 

Seen elearly in this seetion are the three layers 
of muscles that constitute the lateral part of the 
anterior abdominal wall - the external oblique ( 6 ), 
internal oblique (7) and transversus abdominis (8). 
Medially, their aponeuroses form the sheath that 
surrounds the rectus abdominis (2). The anterior 
sheath eomprises the aponeurosis of the external 
oblique together with the split anterior portion of 


This seetion passes through the intervertebral dise 
between the seeond and third lumbar vertebrae 
(16). It transeets the most caudal part of the right 
lobe of the liver (32). The caudal extent of this lobe 
is variable and may projeet downwards in some 
subjects for a eonsiderable distanee as a broad 
tongue-like proeess (Riedel's lobe). 

Note the third part of the duodenum (26) lying 
in the inverted V between the aorta (17) and the 
superior mesenterie vessels (27). Oeeasionally, 


the internal oblique; the posterior sheath is made 
up of the aponeurosis of the transversus abdominis 
reinforeed by the posterior portion of the internal 
oblique. Below a line roughly halfway between 
the umbilicus and the pubis, the posterior sheath 
is defieient and all three aponeuroses pass in front 
of the rectus to form the anterior sheath. These 
muscles are demonstrated well on the CT image in 
Axial seetion 8. 
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17 Bodyofthird lumbar vertebra 

18 Aorta 

19 Left sympathetie ehain 

20 Left ureter 

21 Left testicular artery and vein 

22 Left eolie artery and inferior 
mesenterie vein 

23 Para-aortie lymph node 

24 Inferior mesenterie artery 


1 Linea alba 

2 Rectus abdominis 

3 Greater omentum 

4 lleum 

5 Jejunum 

6 Transversus abdominis 

7 Internal oblique 

8 External oblique 

9 Deseending eolon 


10 Quadratus lumborum 

11 Ereetor spinae 

12 Cauda equina vvithin dural sheath 

13 Dorsal root ganglion of third 
lumbar nerve 

14 Ventral ramus of seeond lumbar 
nerve 

15 Psoas major 

16 Third lumbar artery 


25 Duodenum, third part 

26 Right sympathetie ehain 

27 Inferior vena eava 

28 Right ureter 

29 Aseending eolon 

30 Mesentery with mesenterie vessels 

31 Transverse eolon 
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This seetion passes through the body of the third liimbar 
vertebra (17). This is jiist distal to the origin of the inferior 
mesenterie artery (24) from the anterior aspeet of the aorta 
(18) posterior to the third part of the duodenum (25). This 
seetion is novv caudal to the liver and the kidneys. 

The ventral ramus of the seeond lumbar nerve (14) is 
seen in this seetion as it passes dovvnvvards and laterally 
into the psoas major (15). The first three lumbar nerves 
and the greater part of the fourth lumbar nerve form the 
lumbar plexus vvithin the posterior part of the psoas major 
in front of the transverse proeesses of the lumbar vertebra. 


The linea alba (1) is vvide above the umbilicus and 
beeomes quite narrovv belovv this level (see page 164). 

This line marks the almost avascular blending of the rectus 
sheaths on either side and gives the surgeon rapid aeeess 
to the abdominal eavity. The ineision ean, if neeessary, be 
extended from the xiphoid to the pubic symphysis. The 
faleiform ligament (see page 154) lies to the right-hand side 
of the ineision. 

Note the marked disparity betvveen the patulous 
aseending eolon (29) and the thiek-vvalled, narrovv 
deseending eolon (9). 
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8 Dorsal root ganglion of first 
liimbar nerve 

9 Part of body of first limnbar 
vertebra 

10 Part of intervertebral dise 
between the first and 
seeond lumbar vertebrae 

11 Right crus of diaphragm 

12 Left crus of diaphragm 

13 Aorta 


14 Left renal artery 

15 Right renal artery 

16 Inferior vena eava 

17 Left renal vein 

18 Right renal vein 

19 Kidney 

20 Right ureter 

21 Body of stomaeh 

22 Greater omentum 

23 Tail of panereas 


24 Perirenal fat within renal 
faseia 

25 Spleen 

26 Left suprarenal gland 

27 Splenie vein 

28 Splenie artery 

29 Superior mesenterie artery 

30 Termination of splenie vein 

31 Commencement of portal 
vein 


1 Linea alba 

2 Eighth eostal eartilage 

3 Ninth rib/eostal eartilage 
junction 

4 Tenth rib 

5 Eleventh rib 

6 Twelfth rib 

7 Cauda equina and 
termination of spinal eord 
within dural sheath 


32 Lymph node in porta 
hepatis 

33 Hepatie artery 

34 Right lobe of liver 

35 Common bile duct 

36 Quadrate lobe of medial 
segment of left lobe of liver 

37 Left lobe of liver, lateral 
segment 
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CU 


Axial seetions 1 and 2 through the female abdomen 
should be eompared with the male abdominal seetions. 
There are wide individual variations in both the sexes, but 
a eomparison of the 'typieal' male and female abdomens 
reveals a greater accumulation of subcutaneous fat in the 
female in eontrast to a higher proportion of intraperitoneal 
fat in the male subject. 

This seetion passes through the intervertebral dise 
between the first and seeond lumbar vertebrae. This 
seetion shows well the quadrate lobe of the liver (36). 
Although the eommon bile duct (35) is usually the most 
anterolateral structure in the free (right) edge of the lesser 
omentum, variations are eommon. In this elderly female, 
the hepatie artery (33) is tortuous and thus is unusually 


lateral. Anomalies of the hepatie artery are eommon. In 
12 per eent of eases, the right hepatie artery derives from 
the superior mesenterie artery. The left hepatie artery or an 
aeeessory hepatie artery may originate from the left gastrie, 
splenie or superior mesenterie artery. Oeeasionally, one or 
other of these vessels derives direetly from the aorta. 

Note the caudal tip of the left suprarenal gland (26), 
which may extend down to the left renal vein. 

This seetion demonstrates the faseial layers that enelose 
the kidney (19). The kidney itself is enelosed in its renal 
capsule, which is readily stripped from the healthy organ. 
Surrounding this is the perirenal fat, eontained within the 
renal faseia (24). A elosed rupture of the kidney is usually 
eontained and tamponaded by this faseial sheath. 
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28 Body of panereas 

29 Transverse eolon 

30 Deseending eolon 


1 Linea alba 

2 Tenth rib 

3 Eleventh rib 

4 Tvvelfth rib 

5 Quadratus lumborum 

6 Cauda equina vvithin dural sheath 

7 Body of seeond lumbar vertebra 

8 Psoas major 

9 Kidney 


19 Common bile duct 

20 Ligamentum teres 

21 Faleiform ligament 

22 Left lobe of liver (lateral segment) 

23 Body of stomaeh 

24 Greater omentum 

25 Splenie vein 

26 Superior mesenterie artery 

27 Splenie artery 


10 Llreter 

11 Cisterna ehyli 

12 Aorta 

13 Inferior vena eava 

14 Caudate lobe of liver 

15 Right lobe of liver 

16 Neek of gall bladder 

17 Left lobe of liver (medial segment) 

18 Lymph node in porta hepatis 


31 Spleen 

32 Right suprarenal gland 
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This seetion lies just caudal to the left eolie (splenie) flexure, 
which joins the transverse eolon (29) to the deseending 
eolon (30). 

The tip of the papillary proeess of the caudate lobe of 
the liver (14) ean be seen as a separate structure in the gap 
medial to the right lobe of the liver. The ligamentum teres 
( 20 ) is the fibrotie remnant of the obliterated left umbilical 
vein. The faleiform ligament divides the morphologieal left 
lobe of the liver into a lateral segment ( 22 ) and a medial 


segment (17). The viseeral aspeet of this, between the 
faleiform ligament and the gall-bladder bed (16), forms the 
anatomieal quadrate lobe. 

Although the left extremity of the transverse eolon (29) 
and the upper extremity of the deseending eolon (30) 
are seen at this level, which is immediately inferior to the 
splenie flexure, this is above the level of the hepatie flexure 
of the right eolon, which is displaeed downwards by the 
right lobe of the liver. 
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ABDOMEN 



Seleeted images 


CT eolonogram 












Seleeted images - CT eolonogram 



ABDOMEN 



1 Tube in distal 
reetiim 

2 Sigmoid eolon 

3 Deseending eolon 

4 Splenie flexure 

5 Transverse eolon 

6 Hepatie flexure 

7 Aseending eolon 

8 Caecum 


Orientation 


Anterior 



Posterior 



Notes 


This CT eolonogram was obtained in the following 
way. First, the large bowel was eleaned by the oral 
administration of a standard purgative. The bowel 
was then distended by air via a small tube inserted 
by rectum. The wall of the bowel was enhaneed 
by the use of a standard iodinated eontrast agent 
administered intravenously. A spiral CT dataset 
was obtained on a multidetector CT system. Next, 
the individual thin sliees were loaded together to 
form a three-dimensional volume, with eaeh voxel 
isometrie so that the x, y and z resolution of the 


resulting pixels was identieal. This three-dimensional 
dataset ean be analysed in a variety of ways 
people find software-generated virtual eolonoseopy 
images helpful, where colour-rendered images allow 
a 'fly-through' approaeh that simulates what the 
endoseopist sees at standard eolonoseopy. Others find 
standard multiplanar two-dimensional reeonstmetions 
helpful. For all such viewing, a roadmap of the whole 
eolon is a valuable tool for orientation - henee this 
reeonstmeted image, which looks uncannily like the 
double-contrast barium enema of old. 














ABDOMEN 




Seleeted images - Coronal abdominal CTs 
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1 Right atrium 

2 Right ventriele 

3 Left ventriele 

4 Diaphragm (right side) 

5 Diaphragm (left side) 

6 Aseending aorta 

7 Right lobe of liver 

8 Left lobe of liver 

9 Inferior vena eava - 
suprahepatic 

10 Inferior vena eava - 
infrahepatie 

11 Confluence of eommon 
iliae veins 

12 Left renal vein 

13 Coeliac trunk - hepatie, 
left gastrie and splenie 
arteries 

14 Superior mesenterie 


28 Sigmoid eolon 

29 Rectum 

30 Body of panereas 

31 Head of panereas 

32 Tail of panereas 

33 Gall bladder 

34 Left and right crus of 
diaphragm 

35 Right suprarenal 
(adrenal) gland 

36 Left suprarenal (adrenal) 
gland 

37 Renal (Gerota) faseia 

38 Perirenal spaee 

39 Pararenal spaee 

40 Kidney 

41 Renal pelvis (distended 
on right) 

42 Bladder (urinary) 


43 Seminal vesiele 

44 Bodyofthird lumbar 
vertebra 

45 Theeal sae eontaining 
cauda equina 

46 llium (and iliae erest) 

47 Head of femur 

48 Acetabulum 

49 Transversus abdominis 

50 Internal oblique 

51 External oblique 

52 Psoas major 

53 lliacus 

54 Gluteus maximus 


artery 

15 Abdominal aorta 

16 Splenie vein 

17 Superior mesenterie vein 

18 Fundus of stomaeh 

19 Duodenum - eap (also 
knovvn as D1) 

20 Duodenum - seeond 
part (also knovvn as D2) 

21 Duodenum - fourth 
part (also knovvn as D4) 
joining: 

22 Jejunum 

23 lleum 

24 Colon - aseending part 

25 Colon - hepatie flexure 

26 Colon - splenie flexure 

27 Colon - deseending 
part 
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Notes 










A spiral CT dataset of the abdomen was obtained on a 
multidetector CT system. The individual thin sliees were 
loaded together to form a three-dimensional volume, with 
eaeh voxel isometrie, so that the x, y and z resolution of the 
resulting pixels is identieal. This three-dimensional dataset 
ean be analysed in a variety of ways - here in eoronal 
multiplanar two-dimensional reformats. 

Now that CT of the abdomen has beeome such a 


standard investigation for a wide range of abdominal 
eonditions, the radiologist has to seroll through hundreds 
of axial images on a monitor. Some lesions are depieted 
better on eoronal rather than axial images (e.g. asymmetry 
of the pelviealyeeal systems in the two kidneys in this ease). 
To non-radiologists, such eoronal views are a more intuitive 
method of looking at the abdomen than the source axial 
images. 
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Seleeted images - Axial CTs - Lumbar spine 
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13 Superior faeet L5 

14 Capsule L4/L5 faeet joint 

15 L4 nerve 

16 Epidural fat 


10 Flaval ligament 

11 Spinous proeess L4 

12 Inferior faeet L4 

13 Superior faeet L5 

14 Epidural fat 


Pouch for L5 root 
Pediele L5 
Superior faeet L5 
Inferior faeet L4 
Transverse proeess of L5 
Flaval ligament 
Epidural fat 
Ventral ramus L4 
Confluence of eommon 
iliae veins 

L5 nerve root sheath 
Basi-vertebral vein 
Lamina L5 
Spinous proeess L5 
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Images A-B 


Seetion leve 


Q_ 


9 
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Aorta 

Psoas major 
Quadratus lumborum 
Ereetor spinae 
Psoas minor 
Inferior vena eava 
Dural sheath 
Epidural vein 
Dorsal root ganglion L4 
in foramen betvveen L4 
and L5 
Lamina L4 
Spinous proeess L4 
Inferior faeet L4 
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11 
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12 
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Images C-D 
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14 


Images E-F 
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15 


1 Aortie bifurcation 

2 Psoas major 

3 Quadratus lumborum 

4 Ereetor spinae 

5 Psoas minor 

6 Inferior vena eava 

7 Dural sheath 

8 Epidural vein 

9 Ventral ramus L4 


7 


16 


1 Right eommon iliae 
artery 

2 Left eommon iliae artery 

3 Psoas major 

4 Ereetor spinae 

5 Psoas minor 

6 Inferior vena eava 

7 Dural sheath 
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This series of six computed tomograms (A-F) demonstrates 
the key anatomieal features of a segment of the lumbar 
spine. Although all the features ean also be demonstrated 
by magnetie resonanee imaging (MRI), which is now the 
preferred test, computed tomography (CT) is perhaps easier 
to understand: bone appears white, soft tissues appear grey 
and fat appears blaek. 

Images A-B 

Image a traverses the slightly selerotie endplate of L4. The 
dorsal root ganglion (9) lies in the foramen, immediately 
caudal to the L4 pediele. Note how the dorsal root ganglion 
is demareated elearly by normal epidural fat. 

Images C-D 

Image C traverses the L4/L5 dise. Note that the posterior 
aspeet of the dise is eoneave with respeet to the dural 
sheath (7). A normal dise at this anatomieal level has either 
a eoneave or flat interfaee with the sheath. A convex dise 
here is indieative of an annular bulge. Note how the L4 
ventral ramus (9) is now heading towards the psoas muscle 


in which the lumbar plexus is formed. The dorsal ramus is 
too small to be resolved by CT; it would pass just lateral to 
the superior faeet of L5. 

Image D shows a portion of the L5 endplate surrounding 
the inferior aspeet of the L4/L5 dise. 
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Images E-F 

Image E transeets the selerotie endplate of L5. The 
flaval ligaments (13) rnnning from the L4 to L5 laminae 
are shown well. Surgeons often operate through 
small openings in the flaval ligaments without the full 
lamineetomy that used to be the standard approaeh for 
spinal surgery. 

Image F passes through the body of the L5 vertebra - the 
normal bony architecture ean be appreeiated. The veins 
rnnning through the body eonverge on the basi-vertebral vein 
(18), which has a small bony hood guarding its passage so 
that venous blood passes to the epidural veins (see 8 in image 
C). The right L5 root sheath (17) hugs the medial aspeet of 
the pedide (9). 
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Seleeted images - Coronal MRIs - Lumbar spine 
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1 L1 vertebral body 

2 L4 vertebral body 

3 L5 vertebral body 

4 L4/L5 intervertebral dise 

5 Pediele 

6 Nerve root sheath L4 

7 Dorsal root ganglion L4 


8 Theeal sae 

9 Aorta 

10 Retroperitoneal fat 

11 Crus of diaphragm 

12 Liver 

13 Spleen 

14 Right adrenal gland 


15 Right kidney 

16 Left kidney 

17 Psoas 

18 Lumbar vein 

19 Deseending eolon 

20 Anterior abdominal-vvall 
musculature 


21 lliacus 

22 llium 

23 lliae erest 

24 Gluteal muscles 

25 S1 vertebral body 
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well; this is partieiilarly useful in patients with lumbosacral 
anomalies (around 25 per eent of people). 

Also apparent are the segmental lumbar veins, which 
drain blood from the epidural veins. These run anteriorly 
within a narrow, but important, fat plane alongside eaeh 
vertebral body. 

The psoas muscles (17) are particularly prominent in this 
individual. The superior attaehment to the lateral aspeets 
of the dise at the thoracolumbar junction is seen well. 

One ean appreeiate how a dise-spaee infeetion (often 
tuberculous) at this level could traek inferiorly in and 
around the psoas muscle down to the iliacus and eventually 
present as a eold abseess in the inguinal region. The elose 
relation of the adrenal to the right crus of the diaphragm 
(labelled 11 on the left) is apparent. The adrenal gland 
originates at this site, while the kidneys 'aseended' by 
differential growth during fetal life. 


Two eoronal T1-weighted images elegantly show the 
relationship of the lumbar spine to the psoas muscles and 
kidneys (within retroperitoneal fat). Note that the kidneys 
lie in an oblique orientation, aligned to the lateral margins 
of the psoas muscles; thus, the upper poles lie in a more 
medial sagittal plane than the lower poles. Because of the 
lumbar lordosis, the upper poles lie in a more posterior 
eoronal plane than the lower poles. 

Because of the lumbar lordosis, the theeal sae and 
emerging nerve root sheaths ean be seen in the L4 
region, while vertebral bodies are demonstrated more 
superiorly and inferiorly. Note the way in which eaeh nerve 
root sheath hugs the medial and inferior aspeets of its 
assoeiated pediele (L4 root inferomedial to the L4 pediele). 
The expansion for the dorsal root ganglion ean just be 
appreeiated. The fairly eonstant relationship of the L4/L5 
dise spaee with the level of the superior iliae erest is shown 
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Seleeted images - Sagittal MRIs - Lumbar spine 










































7 Cerebrospinal fluid 
within theeal sae 

8 Epidural fat 

9 Spinous proeess L1 

10 Aorta 

11 Inferior vena eava 


1 L1 vertebral body 

2 L5 vertebral body 

3 S1 vertebral body 

4 Spinal eord 

5 Conus nnedullaris 

6 Cauda equina 


12 Right renal artery 

13 Retro-aortie left renal 
vein 

14 Crus of diaphragm 

15 Pediele of L1 vertebra 

16 L3 nerve root sheath/ 


dorsal root ganglion 

17 Nerve roots within 
eerebrospinal fluid 

18 Spinous proeess L4 

19 Pars interarticularis L5 

20 Basi-vertebral vein 
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Images A-B 

These midline sagittal magnetie resonanee images are of 
key importanee in evaluating the lumbar spine (one of the 
eommonest anatomieal sites examined by MRI). 

The anteroposterior diameter of the spinal eanal ean be 
assessed readily. This normally measures around 15mm from 
the posterior aspeet of the vertebral body to the anterior 
aspeet of the laminar areh; values under 11.5 mm indieate 
a degree of spinal stenosis. The height of the dise spaees 
ean be evaluated, as ean the degree of hydration vvithin. 

The normal dise spaee yields high signal intensity on T2 
vveighting (image B); a degenerate dise returns lovv signal 
intensity and beeomes narrovver. In these images, the L5/S1 
is slightly degenerate, as judged by the slight reduction of 
signal. There is a slight inerease in fat eontent in the superior 
portion of S1 vertebral body, suggesting a longstanding dise 
abnormality. 

These sagittal images also demonstrate elearly the slight 
expansion of the distal eord at the T12/L1 level (the conus 
medullaris). The eolleetion of nerve roots that forms the cauda 
equina ('horse's tail') is seen vvell posteriorly vvithin the eanal 
vvhen the patient lies supine (as during MRI). Because normal 
roots move freely vvithin the eerebrospinal fluid, lumbar 
puncture is generally a very safe procedure at any level caudal 
to the conus medullaris. 


Image D 

A Tl-vveighted sagittal magnetie resonanee image even 
more lateral than in image C. This is to the right of the 
midline, hovvever, as the right renal artery ean be seen 
passing anterior to the diaphragmatie crus and posterior to 
the inferior vena eava. This plane shovvs the exit foramina 
at several segmental levels. The elassieal shape has been 
said to resemble that of the human ear. The pedieles of tvvo 
adjaeent vertebral bodies form the superior and inferior 
boundaries of the foramen. The anterior margin is formed 
by the vertebral body superiorly and the posterolateral 
portion of the intervertebral disk inferiorly. Posteriorly lie the 
pars interarticularis, the flaval ligament and the faeet joint. 
Narrovving of the dise spaee and degenerative ehanges in the 
faeet joints vvill reduce the eapaeity of the foramen, and the 
flaval ligament gets thieker as the dise spaee narrovvs; all of 
these ehanges ean contribute to nerve-root eompression. 

The nerve root sheaths, dorsal root ganglion and segmental 
nerve lie in the superior portion of the foramen. There are 
eommonly tvvo epidural veins in eaeh foramen - a superior 
vein betvveen the nerve root and the body/pediele, and a 
seeond vein that usually lies much more caudally vvithin the 
foramen. Remember that in the lumbar (and thoraeie and 
saeral) spine, the segmental nerve root eseapes caudal to its 
numbered vertebral body. For example, the L5 nerve root 
eseapes caudal to the L5 pediele through the L5/S1 foramen. 
Although the L5 root ean be affeeted by a lateral L5/S1 dise 
herniation or faeet joint degeneration, much more eommonly 
it vvill be affeeted by a more eentral herniation at the L4/L5 
level. 
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Image C 

A T2-weighted magnetie resonanee image about 10 mm to 
the left of the median sagittal plane shown in the images 
A and B. Here, the segmental roots ean be seen traversing 
the eerebrospinal fluid towards their respeetive nerve root 
sheaths and exit foramina. The aorta ean just be seen 
anterior to the vertebral bodies. 
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11 Dorsal root ganglion of fourth 
lumbar nerve 

12 Ventral ramusofthird lumbar 
nerve 

13 Psoas major 

14 Bodyoffourth lumbar vertebra 

15 Lumbar sympathetie ehain 

16 llreter 

17 Testicular artery and vein 

18 Inferior vena eava 


28 Anterior pararenal fat of 
retroperitoneum 

29 Posterior pararenal fat of 
retroperitoneum 


1 Umbilicus 

2 Rectus abdominis 

3 External oblique 

4 Internal oblique 

5 Transversus abdominis 

6 Gluteus medius 

7 llium 

8 lliacus 

9 Ereetor spinae 

10 Cauda equina within dural sheath 


19 Aorta 

20 Inferior mesenterie artery and 
vein 

21 Right eolie artery and vein 

22 Aseending eolon 

23 Jejunum 

24 Greater omentum 

25 Mesentery of small intestine 

26 lleum 

27 Deseending eolon 


30 Confluence of eommon iliae veins 

31 Common iliae arteries/bifurcation 
of aorta 
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Notes 


This seetion passes through the body of the fourth lumbar 
vertebra (14), the eranial portion of the iliae erests (7) and 
the umbilicus (1). There are vvide individual variations in 
these landmarks, but the umbilicus is usually around the 
level of L4. 

The inferior mesenterie artery (20) has just arisen from 
the aorta at the level of the third lumbar vertebra. More 
caudally, it will give rise to the superior reetal artery (see 


Axial seetion 2, 24). The aeeompanying inferior mesenterie 
vein ( 20 ) has a long aseending retroperitoneal course to 
enter the splenie vein. 

The aorta (19) is eommeneing to bifurcate on both the 
seetion and the CT image (31). This level of bifurcation, 
anterior to the fourth lumbar vertebra, is surprisingly 
eonstant, even in subjects with gross arterioselerosis or with 
aneurysmal dilation of the aorta. 
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1 Linea alba 

2 Rectus abdominis 

3 External oblique 

4 Internal oblique 

5 Transversus abdominis 

6 Gluteus medius 

7 llium 

8 lliacus 

9 Ereetor spinae 


10 Cauda equina within dural sheath 

11 Root of fifth lumbar nerve 

12 Transverse proeess of fifth lumbar 
vertebra 

13 Part of intervertebral dise between 
fourth and fifth lumbar vertebrae 

14 Part of body of fourth lumbar 
vertebra 

15 Lumbar sympathetie ehain 


25 Aseending eolon 

26 lleum 

27 Jejunum 

28 Greater omentum 

29 Mesentery of small bowel 

30 Deseending eolon 


16 Femoral nerve 

17 Obturator nerve 

18 Psoas major 

19 Llreter 

20 Testicular artery and vein 

21 Inferior vena eava at origin 

22 Left eommon iliae artery 

23 Right eommon iliae artery 

24 Superior reetal artery and vein 


















o 


CT> 


c n 


> 


c n 


CT> 




Seetion leve 


Q_ 


Q_ 


CT 


C D 


Notes 


This seetion transeets the intervertebral dise betvveen 
the fourth and fifth lumbar vertebrae (13). The lumbar 
sympathetie ehain (15) is visualized well as it lies on the 
fourth lumbar vertebral body (14); it is overlapped on the 
right by the inferior vena eava ( 21 ) and on the left by the 
eommon iliae artery (22). More eranially, it lies just lateral to 
the aorta. 

The transverse proeesses of the fifth lumbar vertebra (12) 
are bulky and all but reaeh the sacrum, particularly (in this 
subject) on the left side. Referenee to Axial seetion 3 shows 
partial saeralization of L5, a very eommon variation. 

The superior reetal artery (24) is the continuation of the 
interior mesenterie artery after this has given off its left 
eolie braneh (see Axial seetion 1). 


The inferior vena eava (21) is seen at its eommeneement. 
Its oval shape in the seetion is produced by the eonvergenee 
of the two eommon iliae veins at this level. 

The intervertebral dises (13) account for nearly 25 per 
eent of the total length of the spinal column. They are 
eomposed at their circumference of laminae of fibrous 
tissue, forming the annulus fibrosus. At their eentre is 
the soft, pulpy, highly elastie nucleus pulposus, which 
is espeeially prominent in the lumbar region. This is 
eonsidered to represent the remains of the fetal notoehord. 
With inereasing age, the nucleus beeomes progressively less 
differentiated from the annulus and is gradually replaeed 
with fibroeartilage. 
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19 Part of lumbosacral dise 

20 Part of body of fifth 
lumbar vertebra 

21 Ventral ramus of fifth 
lumbar nerve 

22 Obturator nerve 

23 Femoral nerve 

24 Psoas major 

25 Testicular artery and vein 

26 Left external iliae artery 

27 Left internal iliae artery 


1 Linea alba 

2 Rectus abdominis 

3 External oblique 

4 Internal oblique 

5 Transversus abdominis 

6 llium 

7 lliacus 

8 Gluteus minimus 

9 Gluteus medius 

10 Superior gluteal artery 
vein and nerve 


11 Gluteus maximus 

12 Inferior gluteal artery vein 
and nerve 

13 Saeroiliae joint 

14 Lateral mass of saemrn 

15 Ereetor spinae 

16 Spine of first segment of 
sacrum 

17 Cauda equina vvithin dural 
sheath 

18 Root of first saeral nerve 


36 lleum 

37 Mesentery of small bovvel 

38 Greater omentum 

39 Deseending eolon 

40 lliohypogastrie nerve 

41 llioinguinal nerve, with 
deep circumflex iliae artery 
and vein 


28 Llreter 

29 Left eommon iliae vein 

30 Superior reetal artery and 
vein 

31 Superior gluteal artery and 
vein within pelvis 

32 Right eommon iliae vein 

33 Right internal iliae vein 

34 Right eommon iliae artery 
at bifurcation 

35 Aseending eolon 
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Notes 


immediately before the CT image series, henee the intense 
opaeifieation of the arteries. 

The superior gluteal vessels (31) arise from the internal 
iliae vessels. Together vvith the superior gluteal nerve (10), 
they emerge from the pelvis through the greater seiatie 
foramen above piriformis and then run betvveen and supply 
gluteus medius (9) and gluteus minimus (8). The inferior 
gluteal artery, vein and nerve ( 12 ) emerge belovv piriformis 
and supply gluteus maximus (11). 


This seetion traverses the saeroiliae joint (13), the 
lumbosacral dise (19) and a lovver part of the body of the 
fifth lumbar vertebra (20). There is some asymmetry of the 
lateral mass of the sacrum (14) in this subject, the left side 
being larger. This is because there is a small articulation 
(just visible) betvveen the left saeral mass and the saeralized 
left L5 transverse proeess (see also Axial seetion 2). These 
variations are very eommon. 

An intravenous injeetion of eontrast medium was given 
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1 Linea alba 

2 Rectus abdominis 

3 Greater omentum 

4 lleum 

5 Transversus abdominis 

6 Internal oblique 

7 External oblique aponeurosis 

8 Deseending eolon 

9 Anterior superior iliae spine 

10 Gluteus minimus 

11 lliacus 


12 Femoral nerve 

13 Psoas major 

14 Superior gluteal artery and vein 

15 Gluteus medius 

16 Gluteus maximus 

17 llium 

18 Saeroiliae joint 

19 Ereetor spinae 

20 Filum terminale within saeral eanal 

21 Seeond saeral nerve root 

22 Saemrn, seeond segment 


23 Lumbosacral trunk 

24 Obturator nerve 

25 lliolumbar vein 

26 Internal iliae vein 

27 External iliae vein 

28 Internal iliae artery 

29 External iliae artery 

30 Left ureter 

31 Median saeral artery and vein 

32 Superior gluteal vein 

33 Superior gluteal artery 


34 Right ureter 

35 Sigmoid eolon 

36 Mesentery of ileum 

37 Appendix vermiformis 

38 Caecum 


39 Inferior epigastrie artery 

40 Bladder 
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Notes 


This seetion transeets the seeond segment of the saeriim 
(22). Note that in this subject, the gluteal muscles on the 
right side are smaller and paler than those on the left 
(10, 15, 16). This subject had suffered a cerebrovascular 
aeeident that resulted in a right-sided paresis. 

The saeroiliae joint (18) is a synovial joint. Sinee, as ean 
be seen in this seetion, the saeral eomponent is markedly 
vvider anteriorly than posteriorly, the vveight of the body 
tends to projeet it forvvard. This is resisted by the powerful 
posterior saeroiliae ligament on either side. 


The appendix vermiformis (37) lies posterior to the ileum 
(4) in this seetion -the retro-ileal position. Much more 
eommonly, the post-mortem appendix lies behind the 
caecum (65 per eent of eases) or deseends into the pelvis 
(30 per eent of eases). 

The superior gluteal vessels in their pelvie (32, 33) and 
gluteal (14) course are demonstrated elearly (see also Axial 
seetion 3). 
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1 Linea alba 

2 Rectus abdominis 

3 Greater omentum 

4 Internal oblique 

5 Transversus abdominis 

6 Sigmoid eolon 

7 Sartorius 

8 lliacus 

9 Femoral nerve 
10 llium 


31 Sigmoid mesoeolon 

32 Right ureter 

33 lleum 


11 Gluteus minimus 

12 Tensor faseiae latae 

13 Gluteus medius 

14 Gluteus maximus 

15 Ereetor spinae 

16 Saeral eanal 

17 Saemrn, third segment 

18 Median saeral artery and vein 

19 Lateral saeral artery and vein 

20 Piriformis 


21 Seiatie nerve 

22 Superior gluteal artery and vein 

23 Obturator artery and vein 

24 Internal iliae vein 

25 Internal iliae artery 

26 Left ureter 

27 Lymph node 

28 External iliae vein 

29 External iliae artery 

30 Psoas major 


34 Inferior epigastrie artery 

35 Superficial subcutaneous vein 

36 Vas deferens 
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Notes 


This seetion passes through the sacrum at its third segment 
(17). At this level, the saeral eanal (16) lies belovv the 
termination of the dural sae, vvhieh ends at the seeond 
segment of the sacrum. The saeral eanal now eontains only 
the filum terminale and the lowermost saeral nerve roots, 
together with loose extradural fat. The saeral hiatus is, 
therefore, a useful portal of entry for the performanee of 
an extradural nerve bloek. 

Piriformis (20) arises from the front of the sacrum 
by three digitations, attaehed to the portions of bone 
between the pelvie saeral foramina and also to the grooves 
leading laterally from these foramina. The superior gluteal 


vessels ( 22 ), together with the superior gluteal nerve, 
pass above piriformis through the greater seiatie foramen. 

In this subject, piriformis is paler and less bulky on the 
right side than on the left side as a result of a previous 
cerebrovascular aeeident (see Axial seetion 4). Piriformis 
is a bulky muscle that must be traversed when using the 
greater seiatie foramen as a route for percutaneous pelvie 
aspiration. 

The ureter (26) deseends into the pelvis eharaeteristieally 
immediately anterior to the internal iliae artery (25). It lies 
immediately deep to the pelvie peritoneum, erossed only by 
the vas deferens, which is seen in Axial seetion 6. 
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1 Linea alba 

2 Rectus abdominis 

3 Inferior epigastrie artery and vein 

4 Greater omentum 

5 Sigmoid eolon 

6 Vas deferens 

7 External iliae vein 

8 External iliae artery 

9 Femoral nerve 

10 Sartorius 

11 lliacus 

12 Rectus femoris straight head tendon 


13 Psoas major and tendon 

14 Tensor faseiae latae 

15 lliofemoral ligament 

16 Gluteus minimus 

17 Gluteus medius 

18 Gluteus maximus 

19 Seiatie nerve 

20 Piriformis 

21 Inferior gluteal artery and vein 

22 Pudendal nerve 

23 Internal pudendal artery 

24 Obturator internus 


25 Obturator vein 

26 Obturator artery 

27 Obturator nerve 

28 Acetabulum (ilial portion) 

29 Sacrum, fourth segment 

30 Median saeral artery and vein 

31 Superior reetal artery and vein 

32 Lateral saeral artery and vein 

33 Rectum 

34 Reetosigmoid junction 

35 Seminal vesiele 

36 Fundus of bladder 


37 lleum 

38 Transversus abdominis 

39 Internal oblique 

40 External oblique 


41 Perireetal (mesoreetal) fat 

42 Parareetal fat (with branehes of 
internal iliae artery and vein) 

43 Perireetal (mesoreetal) faseia 

















o 


CT> 


c n 


> 


c n 


CD 


O 


O 


CT> 




CD 


C/) 


O 


Seetion leve 


O. 


O. 


^sl 




Orientation 


Notes 


This seetion passes through the fourth segment of the 
sacrum (29), the superior portion of the acetabulum (28) 
and the fundus of the bladder (36). The rectum (33) lies 
immediately in front of the saemrn, separated by the 
median saeral vessels (30); it eommenees just eranial 
to this line of seetion on the third saeral segment. The 
reetosigmoid junction is also seen (34). 


The vas deferens ( 6 ) is the most medial structure erossing 
the side vvall of the pelvis immediately deep to the pelvie 
peritoneum. More caudally, it vvill join the seminal vesiele 
(35) to form the ejaculatory duct. 
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14 Tensor faseiae latae 

15 Gluteus minimus 

16 Gluteus medius 

17 Acetabulum (pubic portion) 

18 Ligamentum teres 

19 Femoral head 

20 lschium, leading to isehial spine 
(arrowed) 

21 Obturator internus tendon 

22 Greater troehanter 

23 Troehanterie bursa 

24 Gluteus maximus 

25 Seiatie nerve 


1 Linea alba 

2 Rectus abdominis 

3 Spermatie eord 

4 Vas deferens 

5 Femoral vein 

6 Femoral artery 

7 Femoral nerve 

8 Lymph node 

9 Pectineus 

10 Psoas major and tendon 

11 lliacus 

12 Sartorius 

13 Rectus femoris 


26 Gemellus superior 

27 Inferior gluteal artery and vein 

28 Pudendal nerve and inferior 
pudendal artery and vein 

29 Sacrospinous ligament 

30 Perireetal (mesoreetal) faseia 
separating perireetal fat from 
parareetal fat 

31 Sacrum, fifth segment 

32 Lateral saeral artery and vein 

33 Superior reetal artery and vein in 
perireetal (mesoreetal) fat 

34 Rectum 


35 Obturator internus 

36 Seminal vesiele 

37 Bladder 

38 Obturator nerve 

39 Obturator artery and vein 

40 Patent processus vaginalis (indireet 
inguinal hernia sae) 


41 isehio-anal (isehio-reetal) fossa 

42 Prostate 
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Notes 


This seetion traverses the last (fifth) segment of the saemm 
(31). The saerospinoiis ligament (29) is transeeted as it 
passes forvvard to the isehial spine ( 20 ). 

This seetion gives an excellent illustration of the hip joint 
at the level of the ligamentum teres (18). The ligamentum 
teres (18) transmits an artery, a braneh of the obturator 
artery, to the femoral head, vvhieh is its sole source of 
blood in ehildhood. Damage to this vessel (Perthes' disease 
or slipped femoral epiphysis) may lead to avascular neerosis 
of the femoral head. 


The superior reetal vessels (33) ean be seen as they lie in 
the loose perireetal (mesoreetal) fat, vvhieh also eontains 
lymphatie vessels, lymph nodes and the pelvie plexuses lying 
on the reetal vvall. The perireetal fat is separated from the 
parareetal fat by the perireetal (mesoreetal) faseia (30). 

Note that this subject has an indireet inguinal hernia sae 
on the right side (40). 
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24 Isehio-anal (isehio-reetal) fossa 

25 Pudendal (Aleoek's) eanal 

26 Obturator internus tendon 

27 lschium 

28 Obturator internus 

29 Levator ani (puborectalis portion) 

30 Rectum 

31 Prostatie urethra 

32 Prostate 

33 Prostatie venous plexus 

34 Symphysis pubis 

35 Obturator artery and vein 


1 Spermatie eord 

2 Vas deferens 

3 Great saphenous vein 

4 Femoral vein 

5 Femoral artery 

6 Femoral nerve 

7 Sartorius 

8 Psoas major and tendon 

9 lliacus 

10 Rectus femoris 

11 Tensor faseiae latae 

12 Hip joint capsule 


13 Vastus lateralis 

14 Femoral neek 

15 Greater troehanter 

16 Troehanterie bursa 

17 Quadratus femoris 

18 Seiatie nerve 

19 Inferior gluteal artery and vein 

20 Internal pudendal artery and vein 
and pudendal nerve (see also 25) 

21 Gluteus maximus 

22 Coccyx 

23 Mesorectum 


36 Obturator externus 

37 Pectineus 

38 Superior ramus of pubis 

39 Extraperitoneal fat related to 
hernia sae 

40 lnguinal lymph node 

41 Lateral circumflex femoral artery 
and vein 


42 Inferior reetal artery 

43 Body of penis 
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levator ani, laterally by the tiiberosity of the 
ischium and the obturator faseia, and posteriorly 
by the lovver border of gluteus maximus ( 21 ) and 
the sacrotuberous ligament. Anteriorly lies the 
urogenital diaphragm, but the fossa is prolonged as 
a narrovv reeess above this diaphragm, vvhere it is 
limited by the fusion betvveen the inferior faseia of 
the pelvie diaphragm and the superior faseia of the 
urogenital diaphragm. 

The internal pudendal vessels and the pudendal 
nerve ( 20 ) enter the perineum through the lesser 
seiatie foramen and then traverse the pudendal 


eanal of Aleoek (25). This eanal eomprises a speeial 
sheath of faseia fused vvith the lovver part of the 
obturator faseia. 

The left eommon femoral artery (5) is about to 
divide into the superficial femoral and profunda 
femoris on the seetion. On the CT image, this has 
already taken plaee. 

The spermatie eord (1) and vas deferens (2) are 
seen elearly on the left-hand side. On the right, 
these are eompressed by extraperitoneal fat related 
to this subject's indireet inguinal hernia (39). This 
hernia is seen vvell in Axial seetion 7. 


This seetion passes through the coccyx (22) and 
the symphysis pubis (34). In the standing position, 
the horizontal plane that passes through the 
coccyx eorresponds to the superior margin of the 
symphysis. 

The isehio-anal (isehio-reetal) fossa (24) is 
vvedge-shaped; its base points to the surface 
of the perineum, vvhile its apex is the junction 
of obturator internus (28) and levator ani (29), 
eovered respeetively by the obturator faseia and 
the inferior faseia of the pelvie diaphragm. Medially 
it is bounded by the external anal sphineter and 
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10 Profunda femoris artery 

11 Lateral circumflex femoral vein 

12 Sartorius 

13 Rectus femoris 

14 Tensor faseiae latae 

15 Vastus lateralis 

16 lliacus 

17 Tendon of psoas major 

18 Greater troehanter 


1 Spermatie eord 

2 Vas deferens 

3 Tunica albuginea of penis 

4 Corpus cavernosum (body) 

5 lnguinal lymph node 

6 Great saphenous vein 

7 Superficial femoral artery 

8 Femoral vein 

9 Femoral nerve 


19 Troehanterie bursa 

20 Gluteus maximus 

21 Seiatie nerve 

22 Bieeps femoris tendon 

23 isehial tuberosity 

24 Quadratus femoris 

25 isehio-anal fat 

26 Levator ani 

27 Anoreetal junction 


28 Pudendal eanal 

29 Obturator internus 

30 Obturator externus 

31 Pubis-inferior ramus 

32 Corpus cavernosum (crus) 

33 Llrethra (in distal prostate) 

34 Adductor brevis 

35 Pectineus 

36 Adductor longus 
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Notes 


This seetion lies caudal to the coccyx and pubis but passes 
through the level of the isehial tuberosity ( 23 ). The plane 
of seetion cuts through the anoreetal junction ( 27 ), around 
vvhieh lies levator ani ( 26 ). 

The isehio-anal (isehio-reetal) fossa, filled vvith fat ( 25 ), 


vvhieh is deseribed in Axial seetion 8, ean be seen to 
communicate vvith the fossa on the other side, posterior 
to the anal eanal. The inferior reetal artery is seen elearly in 
the eentre of the fossa on the left-hand side. 
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23 Profunda femoris artery and vein 
first perforating branehes 

24 Semimembranosus 

25 lschium 

26 isehio-reetal fat 

27 Levator ani 

28 Anal eanal 

29 Graeilis 

30 Adductor magnus 

31 Obturator nerve, deep braneh 

32 Adductor brevis 

33 Adductor longus 


1 lnguinal lymph node 

2 Great saphenous vein 

3 Sartorius 

4 Superficial femoral artery 

5 Superficial femoral vein 

6 Femoral nerve 

7 Lateral circumflex femoral artery 
and vein 

8 Profunda femoris artery 

9 Profunda femoris vein 

10 Rectus femoris 

11 Tensor faseiae latae 


12 Vastus lateralis 

13 Femur 

14 Lesser troehanter 

15 Tendon of psoas major 

16 lliacus 

17 Pectineus 

18 Gluteus maximus tendon 

19 Gluteus maximus 

20 Seiatie nerve 

21 Bieeps femoris and semitendinosus 
tendons 

22 Quadratus femoris 


34 Corpus cavernosum 

35 Llrethra 

36 Pampiniform plexus 

37 Spermatie eord 

38 Vas deferens 


39 Corpus cavernosum (crus) 

40 Obturator externus 
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Orientation 


Notes 


worth eonsidering the site of the seiatie nerve ( 20 ). Many 
patients have so much fat overlying the gluteal muscles 
that supposedly intramuscular injeetions are in faet plaeed 
in overlying adipose tissue! 


This seetion is eompletely below the pelvie girdle and 
transeets the upper ends of the femoral shafts ( 13 ) at the 
level of the lesser troehanter ( 14 ). It transeets the anal 
eanal ( 28 ). The bulky gluteus maximus provides a good 
target for intramuscular injeetions of medieations. It is 
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12 Tensor faseiae latae 

13 Vastus lateralis 

14 Vastus intermedius 

15 Vastus medialis 

16 Adductor brevis 

17 Graeilis 

18 Femoral shaft 

19 Gluteus maximus tendon 

20 Gluteus maximus 

21 Bieeps femoris - tendon of long 
head 

22 Semimembranosus 


35 Penilefaseia 

36 Tunica albuginea of penis 

37 Deep artery of penis 

38 Dorsal vein of penis 

39 Investing faseia of thigh - faseia 
lata 


1 Great saphenous vein 

2 Sartorius 

3 Rectus femoris 

4 Superfieial femoral artery 

5 Superfieial femoral vein 

6 Saphenous nerve 

7 Lateral circumflex femoral artery 
and vein (inferior braneh) 

8 Femoral nerve (braneh to quadriceps) 

9 Profunda femoris artery 

10 Profunda femoris vein 

11 Adductor longus 


23 Semitendinosus tendon 

24 Seiatie nerve 

25 Adductor magnus 

26 External anal sphineter 

27 Anal verge 

28 Vas deferens 

29 Spermatie eord 

30 Testis - upper pole 

31 Pampiniform plexus 

32 Corpus spongiosum 

33 llrethra 

34 Corpus cavernosum 


40 Quadratus femoris 






















Seetion leve 


Notes 


Orientation 


The saphenoiis nerve ( 6 ), a braneh of the femoral nerve, 
is seen here entering the adductor, or subsartorial, eanal 
(Hunter's eanal). This is an aponeurotic tunnel in the middle 
third of the thigh, formed posteriorly by adductor longus 
(11), more distally by adductor magnus (25), anterolaterally 
by vastus medialis (15) and anteromedially by sartorius 
(2). Its eontents are the superficial femoral artery (4) and 
vein (5), the saphenous nerve (6) and the nerve to vastus 
medialis. (See also Lovver limb - Thigh - Axial seetion 3.) 
The saphenous nerve ( 6 ) itself is of elinieal interest. It is 
entirely sensory and is a braneh of the femoral nerve just 
distal to the inguinal ligament. It beeomes subcutaneous by 
emerging from the femoral eanal at the posterior aspeet of 
sartorius above the knee and deseends, in eompany vvith 
the great saphenous vein, to the medial side of the foot 
as far as the base of the hallux. It is the longest cutaneous 
nerve in the body. 


This seetion passes through the anal verge (27), surrounded 
by the external anal sphineter (26). It demonstrates well 
the structure of the penis in transverse seetion. The penile 
urethra (33) is surrounded by the corpus spongiosum (32). 
Above and lateral to this, on either side, are the eorpora 
eavernosa (34). These structures are bound together within 
the penile faseia (35). The deep artery of the penis (37) is 
a braneh of the internal pudendal artery, which ends in 
the deep perineal pouch by dividing into the deep and the 
dorsal arteries of the penis and the artery to the bulb. The 
deep artery supplies the corpus cavernosum, the dorsal 
artery supplies the prepuce and glans, and the artery to the 
bulb supplies the corpus spongiosum. 

This seetion also demonstrates the upper pole of the 
testis (30), surrounded by its tunica albuginea, and also the 
vas deferens (28), surrounded by the pampiniform plexus 
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1 L4 vertebral body 

2 Sacrum 

3 Saeroiliae joint 

4 llium 

5 lschium 

6 Pubis 

7 Pubic symphysis 

8 Femoral head 

9 Neckoffemur 

10 Shaftoffemur 

11 Left kidney 

12 Intra-abdominal fat 


13 Anterior wall musculature 
(transversus, internal/external 
obliques) 

14 Psoas major 

15 lliacus 

16 Quadratus lumborum 

17 Obturator internus 

18 Obturator externus 

19 Rectum 

20 Anal eanal 

21 Levator ani 

22 Anal sphineters 


23 isehio-reetal (isehio-anal) fossa 

24 Natal eleft 

25 Gluteal muscles 

26 Bladder 

27 Prostate 

28 Aorta 

29 Inferior vena eava 

30 Corpus spongiosum 

31 Corpus cavernosum 

32 Greater troehanter of femur 
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CD 


These three T1 MR eoronal images provide a good overvievv 
of the relationships of the striietiires vvithin the male pelvis. 
In particular, the way in which the anatomy relates to the 
pelvie floor is demonstrated well. So too is the way in 
which the anterior wall musculature merges with the bony 
pelvis. The copious quantity of intra-abdominal fat in men 
is also apparent; women have relatively much more fat in 
the subcutaneous tissues. 

In image C, the confluence of the two eommon 
iliae veins forming the inferior vena eava (29) ean be 
appreeiated. So too ean the continuation of the aorta (28) 
as the left eommon iliae artery; the right eommon iliae 


artery eannot be seen on this image, as it lies in a more 
anterior position as it passes anterior to the confluence of 
the eommon iliae veins. This is an important point, as the 
veins usually lie posterior to the arteries in this region - this 
is also true for the external iliae and popliteal vessels. More 
superiorly in the body (braehioeephalie, pulmonary and 
renal), the veins lie anterior to the arteries. 

Such eoronal images also provide a very useful overview 
when assessing the musculoskeletal system. The hips and 
saeroiliae joints are seen well, although smaller fields of 
view are used for more detailed imaging of a particular 
joint. 
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1 Linea alba 

2 Rectus abdominis 

3 Inferior epigastrie artery and vein 

4 Fused aponeurosis of external and 
internal oblique muscles 

5 Transversus abdominis 

6 Sartorius 

7 Tensor faseiae latae 

8 Gluteus minimus 

9 Gluteus medius 

10 Gluteus maximus 

11 Superior gluteal artery and vein 

12 Sigmoid eolon 


13 Sigmoid mesoeolon 

14 Left ovary 

15 Left ureter 

16 Branehes of internal iliae artery and 
vein 

17 Seiatie nerve 

18 Piriformis 

19 Lateral saeral artery and vein 

20 Saemrn, third segment 

21 Median saeral artery and vein 

22 Rectum 

23 Reetosigmoid junction 

24 lleum 


25 Mesentery of small bovvel 

26 Right ovary 

27 Right uterine (fallopian) tube 

28 Caecum 

29 Ventral ramus of third saeral nerve 

30 Saeroiliae joint 

31 Ventral ramus of seeond saeral 
nerve 

32 Ventral ramus of first saeral nerve 

33 Lumbosacral trunk 

34 Llterine artery and vein 

35 Right ureter 

36 llium 


37 Obturator nerve 

38 lliacus 

39 Femoral nerve 

40 Psoas major 

41 External iliae vein 

42 External iliae artery 

43 Lymph node 


44 Uterus (fundus) 

45 Round ligament 
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Notes 


This seetion through the female pelvis transeets the 
third segment of the sacrum ( 20 ), vvhieh delimits the 
eommeneement of the rectum ( 22 ) at its junction with the 
sigmoid eolon (23). The reetosigmoid junction demonstrates 
a marked ehange - the rectum, unlike the eolon, is free of 
appendiees epiploieae, and the taenia eoli disappear from 
its wall. 

The left ovary is seen at (14) and the right ovary at (26); 
in this elderly subject, they are atrophie. 

Along the internal iliae vessels (16) lies a rieh lymphatie 
plexus, together with the internal iliae lymph nodes. These 
reeeive afferents from all the pelvie viseera, the deeper parts 


of the perineum and the muscles of the buttock. Their 
efferents pass through the eommon iliae nodes. 

The seiatie nerve (17) at its origin is lying on piriformis 
(18). Its important relationships ean be traeed in subsequent 
seetions as it emerges through the greater seiatie foramen 
below piriformis to eross, in turn, obturator internus 
tendon with its aeeompanying gemelli, quadratus femoris 
and, finally, adductor magnus. It is eovered superficially by 
gluteus maximus and is erossed by the long head of bieeps. 

Note that a degree of seoliosis in this subject explains the 
asymmetry of the seiatie nerve and other structures on the 
two sides of this seetion. 
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18 Piriformis 

19 Gluteus maximus 

20 Gluteus medius 

21 Superior gluteal artery and vein 

22 Gluteus minimus 

23 Tensor faseiae latae 

24 Sartorius 

25 lliacus 

26 Femoral nerve 

27 Psoas major 


1 Rectus sheath 

2 Transversus abdominis 

3 Fundus of bladder 

4 lleum 

5 Fundus of uterus 

6 Broad ligament 

7 Left ureter 

8 Sigmoid eolon 

9 Inferior gluteal artery vein and 
nerve 


28 External iliae vein 

29 Caecum 

30 External iliae artery 

31 Obturator internus 

32 llium 

33 Round ligament 

34 Inferior epigastrie artery and vein 


10 Seiatie nerve 

11 Internal pudendal artery, vein and 
pudendal nerve 

12 Superior saeral cornu 

13 Sacrum, fifth segment 

14 Median saeral artery and vein 

15 Mesorectum with superior reetal 
artery and vein 

16 Rectum 

17 Right ureter 
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Notes 


This seetion passes through the lowest (fifth) segment of 
the sacrum (13) and shaves through the fundus of the 
bladder (3) and of the uterus (5), together with the upper 
part of the broad ligament ( 6 ). 

The rectum, from its narrow lumen at its origin, shown in 
the previous seetion, has widened into its patulous ampulla 


(16). Between the posterior aspeet of the rectum (eovered 
by its faseia propria) and the faseia eovering the anterior 
aspeet of the sacrum (13), the presaeral faseia, is the 
eonneetive tissue plane, which is developed in the surgical 
mobilization of the rectum and its vascular pediele. 
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1 lnguinal ligament 

2 Femoral hernia eontaining 
extraperitoneal fat 

3 Femoral artery 

4 Femoral vein 

5 Femoral nerve 

6 Pectineus 

7 Sartorius 

8 Rectus femoris 

9 lliacus 


10 Psoas major tendon 

11 Pubic eomponent of acetabulum 

12 Ligamentum teres 

13 Headofferrmr 

14 Tensor faseiae latae 

15 lliofemoral ligament 

16 lliotibial traet 

17 Gluteus medius 

18 Tendon of gluteus minimus 

19 Greater troehanter 


20 Gluteus maximus 

21 Obturator internus 

22 Seiatie nerve 

23 isehial spine 

24 Inferior gluteal artery vein and 
nerve 

25 Sacrospinous ligament 

26 Llreter 

27 Acetabulum 

28 Obturator artery, vein and nerve 


29 Llterine artery and vein 

30 Internal os of cervix 

31 Bladder 

32 Ampulla of rectum 

33 Coccyx 


34 isehial eomponent of acetabulum 

35 Gluteus minimus 

36 Anoreetal junction 

37 Levator ani 
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Notes 


This seetion passes through the coccyx (33) and transeets 
the femoral head (13). In this elderly subject, the uterus 
is atrophie; note the small size of the cervix, here divided 
through its internal os (30). 

The uterine artery (29) arises from the internal iliae 
artery, runs medially on levator ani tovvards the cervix of 
the uterus, and erosses above and in front of the ureter 
(26) above the lateral vaginal fornix to reaeh the side of 


the uterus, vvhere it aseends in the broad ligament. The 
eorresponding uterine veins (29), usually tvvo in number, 
drain a uterine plexus along the lateral side of the uterus 
vvithin the broad ligament and open into the internal iliae 
vein. The elose relationship betvveen the uterine vessels and 
the ureter is of immense importanee to the gynaeeologieal 
surgeon vvhen performing a hystereetomy. 
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30 External os of cervix 

31 Vagina 

32 Bladder 

33 Acetabulum 

34 Femoral head 


1 Pubic symphysis 

2 Body of pubis 

3 Pectineus 

4 Femoral vein 

5 Great saphenous vein 

6 Femoral artery 

7 Femoral nerve 

8 Sartorius 

9 Rectus femoris 

10 Tensor faseiae latae 


11 lliacus 

12 Psoas major tendon 

13 lliotibial traet 

14 Gluteus medius 

15 Gluteus minimus 

16 Neek of femur 

17 Greater troehanter 

18 isehiofemoral ligament 

19 Quadratus femoris 

20 Seiatie nerve 


21 Gluteus maximus 

22 Inferior gluteal artery and vein 

23 Posterior cutaneous nerve of thigh 

24 Internal pudendal artery and vein 
and pudendal nerve 

25 Obturator internus 

26 lschium 

27 Coccyx 

28 Ampulla of rectum 

29 Vaginal artery and vein 


35 Levator ani 
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Notes 


This seetion traverses the tip of the coccyx (27) and passes 
through the pubic symphysis in its upper part (1). Note that 
the vagina (31) is transeeted in its upper part so that the 
external os of the cervix (30) ean be seen peeping through, 
vvith the posterior fornix of the vagina behind it. Alongside 
the vagina are the vaginal vessels (29). The vaginal artery 
usually eorresponds to the inferior vesieal artery in the male 
and is a braneh of the internal iliae artery. It is frequently 


double or triple. It supplies the vagina as vvell as the fundus 
of the bladder and the adjaeent part of the rectum and 
anastomoses vvith branehes of the uterine artery. 

This seetion shovvs vvell the obturator internus muscle 
(25) as it svveeps around the lesser seiatie foramen, vvith 
the seiatie nerve ( 20 ) lying on its superficial (posterior) faee, 
eovered posteriorly by gluteus maximus ( 21 ). 
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10 Rectus femoris 

11 Lateral circumflex femoral vein 

12 Tensor faseiae latae 

13 lliotibial traet 

14 Vastus lateralis 

15 lliacus 

16 Psoas major tendon 

17 Obturator artery and vein 

18 Obturator externus 

19 Femur 


20 Quadratus femoris 

21 Seiatie nerve 

22 Posterior cutaneous nerve of thigh 

23 Inferior gluteal artery and vein 

24 Gluteus maximus 

25 isehial tuberosity 

26 Pudendal (Aleoek's) eanal, 
eontaining internal pudendal artery 
and vein and pudendal nerve 

27 Obturator internus 


28 Natal eleft 

29 isehio-anal (isehio-reetal) fossa 

30 Rectum 

31 Vagina 

32 llrethra 

33 Levator ani 

34 Right profunda femoris artery 

35 Right superficial femoral artery 


1 Symphysis pubis 

2 Body of pubis 

3 Adductor brevis, with adductor 
longus origin (arrowed) 

4 Pectineus 

5 Great saphenous vein 

6 Left femoral artery 

7 Femoral vein 

8 Femoral nerve 

9 Sartorius 
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Orientation 


Notes 


This seetion passes through the upper part of the natal eleft 
(28) and the body of the pubis (2). The intimate relationship 
betvveen the female urethra (32) and vagina (31) is shovvn 
well; the former is actually embedded in the anterior wall 
of the latter. 

Unusually, the lateral circumflex femoral vein (11) in this 
subject arises from the eommon femoral vein (7); more 
usually, the circumflex vessels arise from the profunda 
femoris artery and vein. The right eommon femoral artery 


has divided into its profunda (34) and superficial (35) 
branehes. On the left-hand side, the femoral artery ( 6 ) has 
not yet divided. 

The anatomy of the isehio-anal (isehio-reetal) fossa (29) 
is demonstrated well. It lies between levator ani (33) and 
obturator internus (27), on which ean be seen the pudendal 
eanal (26) and its eontents. (See also Axial seetion 8 - 
male.) 
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1 Great saphenous vein 

2 Sartorius 

3 Superfieial femoral artery and vein 

4 Deep femoral artery and vein 

5 Femoral nerve (dividing into 
branehes) 

6 Rectus femoris 

7 Lateral circumflex femoral artery 
and vein 

8 Tensor faseiae latae 

9 lliotibial traet 
10 Vastus lateralis 


11 Vastus intermedius 

12 Shaft of femur 

13 Vastus medialis 

14 Psoas major insertion to lesser 
troehanter with iliacus 

15 Pectineus 

16 Adductor brevis 

17 Adductor longus 

18 Adductor magnus 

19 Tendon of semimembranosus 

20 Origin of semitendinosus and 
bieeps femoris rrmseles 


32 isehial tuberosity 

33 Quadratus femoris 

34 Lesser troehanter of ferrrnr 

35 Lateral circumflex femoral vein 

36 lnguinal lymph node 

37 Mons pubis 


21 Seiatie nerve 

22 Posterior cutaneous nerve of thigh 

23 Gluteus maximus 

24 External anal sphineter 

25 Levator ani 

26 Anal eanal 

27 Crus of elitoris 

28 Vaginal orifiee 

29 Llrethral orifiee 

30 eiitoris 

31 Obturator artery, vein and nerve 
(posterior braneh) 


38 Obturator externus 

39 isehio-anal (isehio-reetal) fossa 
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Orientation 


Notes 


This seetion passes through mons pubis (37) anteriorly and 
the anal eanal (26) posteriorly. Note the elose relationship 
between the vaginal (28) and urethral (29) orifiees. 


The seiatie nerve (21), with its aeeompanying posterior 
cutaneous nerve of the thigh ( 22 ) immediately superficial to 
it, ean now be seen as it lies on quadratus femoris (33). 




X 


Q) 


eo 


CD 


O 


O 


3 


Os 


"0 


m 


LD 


o 


00 


o 


NJ 




o 




































o 


CT> 


0) 


> 


0) 


CD 


O 


O 


CT> 


Tl 


CD 


c n 


o 


o. 


o. 


"0 


D0 


m 


o 


DO 


c n 




X 


Q) 


co 


CD 


O 


O 


3 




T| 










13 First perforating artery and vein of 
profimda femoris artery and vein 

14 Addiietor brevis 

15 Profunda femoris artery and vein 

16 Adductor longus 

17 Graeilis 

18 Adductor magnus 


1 Prepuce of elitoris 

2 Glans elitoridis 

3 Great saphenous vein 

4 Superficial femoral artery and 
vein 

5 Sartorius 

6 Rectus femoris 


7 Femoral nerve (braneh to 
quadratus femoris ) 

8 Vastus intermedius 

9 Vastus lateralis 

10 lliotibial traet 

11 Shaft of femur 

12 Vastus medialis 


19 Semimembranosus tendon 

20 Semitendinosus 

21 Seiatie nerve 

22 Long head of bieeps 

23 Gluteus maximus 

24 Natal eleft 

25 Anal verge 
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Notes 


This seetion passes through the upper thigh but 
demonstrates the prepuce ( 1 ) and glans ( 2 ) of the elitoris. 
The anal verge (25) ean be seen vvithin the natal eleft (24). 


The seiatie nerve (21) novv lies on adductor magnus (18) 
and is erossed superficially by the long head of bieeps ( 22 ). 




X 


Q) 


eo 


CD 


O 


O 






"0 


m 


en 


o 


00 


o 


NJ 




o 






























i 


I 


o 


CT> 


ro 


c n 


> 


4^ 


c n 


CD 


O 


O 


CT> 


TJ 


CD 


c n 


o 


o. 


o. 


"0 


ro 


m 


o 




co 


Co 


CD 


CD 


O 


CD 


CL 


3 


0) 


CQ 


CD 


co 




X 


Q) 


ZD 


co 


Ti 



























o 


CT> 


c n 


> 


c n 


CT> 




Rectus abdominis 
Inferior epigastrie vessels 
Round ligament 
External iliae artery 
External iliae vein 
lliopsoas 
ium 
Left ovary 
Fundus of uterus 
Llterine eavity 
Cervix of uterus 
Internal iliae vessels 
Plane of seiatie nerve 
Rectum 
Sacrum 
Natal eleft 
Piriformis 
Gluteus maximus 
Gluteus medius 
Gluteus minimus 
Right ovary 
Obturator internus 
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T1- (A) and T2- (B) vveighted axial magnetie resonanee images using a pelvie phased- 
array eoil. The design of the eoil accounts for the higher signal intensity vvithin the 
subcutaneous fat anteriorly and posteriorly. Note the vvay in vvhieh T2 vveighting 
demonstrates the internal anatomy of the uterus and the individual follieles vvithin 
the ovary. 

Note hovv there is a normal plane of fat lateral to eaeh ovary and internal to 
the ilium and obturator internus. Any enlarged obturator nodes would be seen 
immediately posterior to the external iliae vein and would tend to dismpt the fat 
plane just internal to the ilium. The way in which the external iliae artery (4) lies 
anterior to the vein (5) is appreeiated well. The femoral nerve may be just identifiable 
anterior to the external iliae artery on the right, having just emerged from the gap 
in the iliopsoas ( 6 ). At the base of the gap in the medial aspeet of the right iliopsoas 
is the low-signal-intensity iliopsoas tendon, which will continue down to the distal 
attaehment on the lesser troehanter. In diseases of the psoas (e.g. psoas abseess), the 
femoral nerve (L2,3,4) is often involved. This will lead to an absent patellar tendon 
reflex and difficulty with full extension of the hip. 

On the T1-weighted images, the epigastrie vessels return low signal intensity 
(signal void). On T2-weighted images, they return high signal. 

Note the way in which the round ligament passes lateral to the epigastrie vessels 
en route to the inguinal eanal. This course is exactly analogous to that of the vas 
deferens in the male patient. The round ligament contributes to keeping the uterus 
anteverted. Contrary to what might be thought, however, the main support for the 
uterus is not due to any of its ligaments; rather, it is the integrity of the pelvie-floor 
musculature that is important. 
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Levator ani 
Reetiim 
Sigmoid eolon 
Piriformis 
Gluteus maximus 
Seiatie nerve 
Ereetor spinae 
Spinous proeess of L4 
Gluteus minimus 
Gluteus medius 
L5 vertebral body 
Right ovary 
Left ovary 


Sacrum 

L4 vertebral body 
ium 

Saeroiliae joint 

lschium 

Acetabulum 

Femoral head 

Femoral neek 

Obturator internus 

Obturator externus 

Adductor group of rrmseles 

isehio-anal fossa 

Anal eanal 
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1 


14 


Uterus 

Endometrium 

lleum 

Psoas major 

Braneh of profunda femoris 
artery with vena eomitans 
Vagina/perineal body 
Intervertebral dise 
Retroperitoneal fat 
Urinary bladder 
iacus 
Pubic symphysis 
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CD 


inferior bony pelvis, many of vvhieh eonverge direetly 
or indireetly on the region of the perineal body. 

All of these muscles play a part in supporting the 
pelvie organs and ultimately preventing prolapse and 
ineontinenee - henee the importanee of praetising 
pelvie-floor exercises before and after pregnaney. 


These eoronal T1-weighted images elegantly 
demonstrate the way in which the anteverted 
uterine body rests on the bladder. It is important to 
realize that the support for the pelvie organs eomes 
mainly from the tone in the pelvis musculature. The 
levator ani are important; so too are the eolleetive 
contributions of all the muscles attaehed to the 
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Sagittal magnetie resonanee image (MRI) 
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1 L5 vertebral body 

2 S1 vertebral body 

3 L5/S1 intervertebral dise 

4 Lovvest fixed point of saeroeoeeygeal region (here 
probably coccyx 1/2) 

5 Rest of coccyx (mobile) 

6 Pubic symphysis 

7 Rectus abdominis 

8 Bladder 

9 Fundus of uterus 


10 Myometrium of uterus 

11 Junctional zone betvveen myometrium and 
endometrium 

12 Endometrium of uterus 

13 Cavity of uterus 

14 Internal os of uterus 

15 External os of uterus 

16 Vagina 

17 Rectum 


Seetion leve 


Q_ 


Q_ 




O 


C D 


Notes 


This midline sagittal T2-weighted magnetie resonaee 
image illustrates many of the important features of the 
female pelvis. The bony dimensions ean be assessed 
easily. The anteroposterior (AP) diameter of the pelvie 
inlet (from the superoposterior aspeet of the pubic 
symphysis to the anterior aspeet of the promontory 
on S1) is of key importanee for obstetries; ideally, this 
should be about 12 em - the fetal head has a diameter 
of about 10.5 em. The AP diameter of the mid-pelvis is 
usually somewhat larger; this is where rotation of the 
fetal head occurs during ehildbirth - much depends 
on the shape of the sacrum. The AP diameter of the 
pelvie outlet (from the inferior posterior aspeet of the 
pubic symphysis to the anterior aspeet of the lowest 
fixed point of the sacrum - usually the saeroeoeeygeal 
junction) should be similar to that of the inlet or sacrum; 
only rarely do the eommon anomalies at this site cause 


problems during ehildbirth. 

The anatomy of the uterus is shown well. This 
anteverted uterus (the eommon arrangement) is seen 
elearly resting on a semi-distended bladder. The eavity 
is defined sharply by the endometrium, and then by 
the junctional zone and the myometrium peripherally. 
The relationship of the internal and external ostia of 
the cervix to the vaginal vault is shown well, as is the 
elose relationship of the vagina and the rectum. It is 
important to realize that many of these relationships 
vary aeeording to the degree of distension of the urinary 
bladder and rectum and the strength of the pelvie-floor 
muscles on a semi-distended bladder. The body of the 
uterus is usually found to be flexed forwards on the 
cervix, as in this seetion, in the so-ealled anteflexed 
position. 
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LOVVER LIMB 


Hip left - Coronal seetion 


17 lliofemoral ligament 

18 Greater troehanter 

19 Shaftoffemur 

20 lliotibial traet 

21 Vastus lateralis 

22 Vastus medialis 

23 Profunda femoris artery 

24 Profunda femoris vein 

25 lliopsoas tendon 

26 Adductor longus 

27 lschiopubic ramus 

28 Obturator externus 

29 Obturator internus 

30 Medial circumflex femoral 
artery and vein 

31 Ligament of head of femur 
(ligamentum teres) 


1 Gluteus medius 

2 Superior gluteal 
neurovascular bundle 

3 Gluteus minimus 

4 llium 

5 lliacus 

6 Psoas major 

7 Femoral nerve 

8 External iliae artery 

9 External iliae vein 

10 Head of femur 

11 Rim of acetabulum 

12 Acetabular labrum 

13 Zona orbicularis of capsule 

14 Capsule of hip joint 

15 Neckoffemur 

16 Articular eartilage 



































Hip left - Coronal seetion 1 



LOVVER LIMB 


Seetion leve 




Orientation 



Notes 


This eoronal seetion through the hip illustrates the 
'ball-and-soeket' arrangement of the joint. This 
soeket is much deeper and the ball much rounder 
than at the shoulder. Stability is an important 
function here. The two powerful abductors of the 
hip - gluteus medius (1) and minimus (3) - have 
their own neurovascular bundle (the superior gluteal 
nerve, artery and vein), and these ean be seen 
between the two sheets of muscle ( 2 ). 

The ligament of the head of the femur, the 
ligamentum teres (31), is the important source of 
blood supply to the femoral head in the fetus and 
infant. It transmits the acetabular braneh of the 
obturator artery. It beeomes obliterated during 
early ehildhood, when periosteal vessels are of key 
importanee before vessels traverse the epiphyseal 
plate. The blood supply to the femoral head remains 
of importanee throughout life: avascular neerosis has 
many causes. The zona orbicularis of the capsule of 
the hip joint (13) transmits vessels from the lateral 
and medial circumflex femoral branehes of the deep 
femoral artery (profunda femoris) to the head and 
neek of the femur (10). A subcapital fracture of the 
femoral head thus deprives the head of its blood 
supply and often leads to avascular neerosis. 



Coronal magnetie resonanee image (MRI) 

























LOVVER LIMB 


Seleeted images - Pelvie girdle 


j 





3D computed 
tomogram (CT) 



3D computed 
tomogram (CT) 
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1 

Body of fifth liimbar vertebra 

8 llium 

19 

Pubic symphysis 

2 

Spinous proeess of fifth lumbar 

9 lliae erest 

20 

Head of femur 


vertebra 

10 Anterior superior iliae spine 

21 

Greater troehanter 

3 

Intervertebral dise between 

11 Anterior inferior iliae spine 

22 

Lesser troehanter 


fifth lumbar vertebra and first 

12 Acetabulum 

23 

intertroehanterie erest 


segment of sacrum 

13 lschium 

24 

Neek of femur 

4 

Promontory of sacrum 

14 isehial tuberosity 

25 

Shaft of femur 

5 

llpper surface of latter part of 

15 isehial spine 

26 

Greater seiatie noteh 


saemrn (ala) 

16 Superior pubic ramus 

27 

Obturator foramen 

6 

Coccyx 

17 Inferior pubic ramus 



7 

Saeroiliae joint 

18 Body of pubic bone 


































LOWER LIMB 



Thigh left 


Axial seetion 


Male 


J 
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1 Rectus femoris 

2 Vastus lateralis 

3 Vastus intermedius 

4 Femur 

5 Lateral 
intermuscular 
septum 

6 lliotibial traet 

7 Bieeps femoris - 
short head 

8 Seiatie nerve 

9 Bieeps femoris - 
long head 

10 Semitendinosus 

11 Posterior cutaneous 
nerve of thigh 


12 Semimembranosus 

13 Faseia lata (deep 
faseia of thigh) 

14 Great saphenous 
vein 

15 Graeilis 

16 Adductor magnus 

17 Adductor longus 

18 Profunda femoris 
artery 

19 Saphenous nerve 

20 Femoral vein 

21 Femoral artery 

22 Sartorius 

23 Vastus medialis 



Axial magnetie resonanee image (MRI) 



Orientation 


Anterior 



Lateral 


Seetion leve 


Notes 


This seetion passes through the upper third of the thigh and provides a 

useful vievv of the three muscular eompartments of the thigh: 

• The anterior eompartment, eontaining quadriceps femoris, made 
up of the vasti (2, 3, 23) and rectus femoris (1), supplied by the 
femoral nerve. 

• The adductor eompartment, eontaining the three adductors (of 
vvhieh only adductor magnus (16) and adductor longus (17) are 
present at this level, brevis having already found insertion into the 
femoral shaft), together vvith graeilis (15). These muscles are supplied 
by the obturator nerve; in addition, adductor magnus reeeives 
innervation from the seiatie nerve. 

• The posterior eompartment eontains the hamstrings, the bieeps 
vvith its long (9) and short heads (7), semitendinosus (10) and 
semimembranosus ( 12 ), all supplied by the seiatie nerve. 

Sartorius (22) lies in a separate faseial sheath. 

































LOVVER LIMB 


seetion 


1 Rectus femoris 

2 Vastus lateralis 

3 Vastus intermedius 

4 Femur 

5 Lateral 
intermuscular 
septum 

6 lliotibial traet 

7 Bieeps femoris - 
short head 

8 Seiatie nerve 

9 Bieeps femoris - 
long head 

10 Semitendinosus 

11 Posterior cutaneous 
nerve of thigh 

12 Semimembranosus 

13 Faseia lata (deep 
faseia of thigh) 


14 Great saphenous 
vein 

15 Graeilis 

16 Adductor magnus - 
medial part 

17 Adductor magnus - 
lateral part 

18 Profunda femoris 
artery 

19 Saphenous nerve 

20 Superfieial femoral 
vein 

21 Superfieial femoral 
artery 

22 Sartorius 

23 Vastus medialis 



Axial magnetie resonanee image (MRI) 



Orientation 


Anterior 



Lateral 



Seetion leve 


Notes 


This seetion passes through the mid-shaft of the femur ( 4 ). Note that at 
this level, adductor magnus is dividing into two seetions. Its lateral part 
( 17 ), which arises from the isehial ramus, forms a broad aponeurosis, 
which inserts along the linea aspera along the posterior border of the 
femoral shaft ( 4 ). The medial part ( 16 ), which arises mainly from the 
isehial tuberosity, deseends almost vertieally to a tendinous attaehment 
to the adductor tubercle of the medial eondyle of the femur. Between 
the two parts distally is the osseo-aponeurotic adductor hiatus, which 
admits the femoral vessels to the popliteal fossa. 

Being a eomposite muscle, adductor magnus also has a eomposite 
nerve supply; the medial part is innervated by the tibial division of the 
seiatie nerve ( 8 ) and the lateral part by the obturator nerve. 









































LOVVER LIMB 



Thigh left 


Axial seetion 3 


Male 
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1 Rectus femoris 

2 Vastus intermedius 

3 Femur 

4 Vastus lateralis 

5 Lateral intermuscular septum 

6 Bieeps femoris - short head 

7 Bieeps femoris - long head 

8 lliotibial traet 

9 Posterior cutaneous nerve of thigh 

10 Semitendinosus 

11 Seiatie nerve 

12 Semimembranosus 

13 Faseia lata (deep faseia of thigh) 

14 Graeilis 

15 Great saphenous vein 

16 Adductor magnus 

17 Superficial femoral vein 

18 Profunda femoris artery and vein 

19 Saphenous nerve 

20 Superficial femoral artery 

21 Sartorius 

22 Vastus medialis 



Axial magnetie resonanee image (MRI) 


Notes 


This seetion transeets the lower third of the thigh. This and the 
previoiis two seetions demonstrate the anatomy of the adductor, 
or subsartorial, eanal (Hunter's eanal). This is formed as a triangular 
aponeurotic tunnel, which leads from the femoral triangle above to 
the popliteal fossa below, via the hiatus in adductor magnus. The eanal 
lies between sartorius ( 21 ) anteromedially, adductor longus and, more 
distally, adductor magnus (16) posteriorly and vastus medialis (22) 
anterolaterally. Its eontents are the femoral artery (20) and vein (17), the 
saphenous nerve (19) and the nerve to vastus medialis until this enters 
and supplies this muscle. 

John Hunter (1728-93) deseribed ligation of the femoral artery within 
this eanal in the treatment of popliteal aneurysm, and his name is now 
used to deseribe the eanal. 



Orientation 


Anterior 



Lateral 



Seetion level 
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Knee left - Axial seetion 1 



LOVVER LIMB 


1 Prepatellar bursa 

2 Tendon of 
quadriceps femoris 

3 Patella 

4 Articular eartilage of 
patella 

5 Lateral patellar 
retinaculum 

6 Capsule of knee 
joint 

7 Femur 

8 Plantaris origin 

9 Bieeps femoris 

10 Common fibular 
(peroneal) nerve 

11 Tibial nerve 


12 Popliteal vein 

13 Popliteal artery 

14 Semimembranosus 

15 Semitendinosus 

16 Graeilis tendon 

17 Sartorius 

18 Great saphenous 
vein 

19 Gastrocnemius 

20 Tendon of vastus 
medialis 


21 Vastus medialis 



Axial magnetie resonanee image (MRI) 


Notes 


This seetion passes through the upper part of the patella (3) and the 
femur just as this vvidens into its eondyles (7). Note how the lateral 
portion of the patella (3) has a larger and flatter articular surface than 
the medial surface. This, together with the low insertion of vastus 
medialis ( 20 ) into the medial side of the patella, helps to prevent lateral 
disloeation of the patella. The exact alignment of the patellar depends 
on the relative contributions of the vasti rrmsdes via their tendons 
(medial and lateral retincacula). 

The seiatie nerve has now divided into the eommon fibular (peroneal) 
nerve ( 10 ) and tibial nerve ( 11 ); the latter is usually about twice the size 
of the former. Division usually takes plaee just proximal to the knee, 
but the seiatie nerve may divide anywhere along its course. Indeed, its 
division may take plaee at the seiatie plexus, when the eommon fibular 
(peroneal) nerve usually pierees the piriformis muscle in the greater 
seiatie foramen and the tibial division emeraes caudal to this muscle. 



Orientation 


Anterior 



Lateral 



Seetion level 


































Knee left - Axial seetion 2 - Male 



14 Sural eommiinieating 
nerve 

15 Gastrocnemius - 
lateral head 

16 Plantaris 

17 Small saphenous 
vein - termination 

18 Sural nerve 

19 Tibial nerve 

20 Popliteal vein 

21 Popliteal artery 

22 Gastrocnemius - 
medial head 

23 Semitendinosus 
tendon 

24 Semimembranosus 
tendon 

25 Great saphenous 
vein 

26 Graeilis tendon 

27 Sartorius 



Axial magnetie resonanee image (MRI) 


Notes 


This seetion passes through the distal extremity of the patella (3) and 
the femoral eondyles ( 8 , 10 ). 

The anterior emeiate ligament (11) arises from the intereondylar fossa 
(9) of the femur laterally and slightly more proximally than the posterior 
emeiate ligament, whose attaehment is seen better in the next eadaverie 
seetion. The anterior cruciate ligament passes downwards and forwards 
laterally to the posterior emeiate ligament, to attaeh to the anterior 
intereondylar area of the tibia. 

The small saphenous vein (17), which will be seen in later seetions as 
it lies in the superficial faseia of the baek of the ealf, has here piereed 
the deep faseia of the popliteal fossa and is about to drain into the 
popliteal vein (20). On the magnetie resonanee images, these veins are 
joining. 



Orientation 


Anterior 



Lateral 



Seetion level 



























Infrapatellar bursa 
Ligamentum patellae 
Infrapatellar fat pad 



Lateral patellar 

retinaculum 

Medial patellar 

retinaculum 

Sliver of eartilage over 

lateral eondyle of tibia 

Medial eondyle of 




8 Medial eollateral 
ligament 

9 Lateral meniscus 

10 Lateral eollateral 
ligament 

11 Tendon of bieeps 
femoris 

12 Common fibular 
(peroneal) nerve 

13 Lateral cutaneous 
nerve of ealf 



LOWER LIMB 


14 Gastrocnemius lateral 
head 

15 Plantaris 

16 Popliteus 

17 Posterior cruciate 
ligament 

18 Popliteal artery 

19 Popliteal vein 

20 Tibial nerve 

21 Small saphenous vein 

22 Gastrocnemius - 
medial head 

23 Semimembranosus 
tendon 

24 Semitendinosus 
tendon 

25 Great saphenous vein 

26 Graeilis tendon 

27 Sartorius tendon 


28 Semimembranosus 
bursa 




Orientation 


Anterior 



Lateral 


Axial magnetie resonanee image (MRI) 


Seetion leve 


Notes 


This seetion passes through the tibial eondyles (6, 7). The posterior 
emeiate ligament (17) is here finding attaehment to the posterior 
intereondylar area of the proximal articular surface of the tibia. 

The popliteus tendon (16), which inserts on to the femur in a 
depression immediately distal to the lateral epieondyle, passes between 
the lateral meniscus (9) and the lateral eollateral ligament (10) of the 
knee. In eontrast, the medial eollateral ligament ( 8 ) is applied elosely to 
the medial meniscus, which lies just proximal to this plane of seetion. 
This tethering of the medial meniscus probably accounts for the much 
higher ineidenee of tears of the medial eompared with the lateral 
meniscus. 

The semimembranosus bursa eontains a traee of fluid on the 
magnetie resonanee image (28). It ean enlarge greatly to form a 
popliteal eyst (a misnomer). 






















LOVVER LIMB 


Knee left - Coronal seetion 1 - Male 




1 Vastus medialis 

2 Shaft of femiir 

3 Vastus lateralis 

4 Faseia lata 

5 Superior lateral genicular artery 

6 Lateral eondyle of femur 

7 Medial eondyle of femur 

8 Adductor tubercle of femur 

9 Posterior cruciate ligament 

10 Anterior cruciate ligament 

11 Lateral meniscus 

12 Medial meniscus 

13 Medial intereondylar eminence/tubercle 
(also known as spine) 

14 Lateral intereondylar eminence/tubercle 
(also known as spine) 

15 Articular eartilage 


16 Lateral eondyle (plateau) of tibia 

17 Medial eondyle (plateau) of tibia 

18 Tibia 

19 Extensor digitomm longus 

20 Tibialis anterior 

21 Medial eollateral ligament 

22 Popliteus (most medial fibres) 

23 Tendon of graeilis 

24 Tendon of sartorius 


25 Popliteus tendon 

26 Lateral eollateral ligament 

27 Headoffibula 

28 Great saphenous vein 

29 Medial gastrocnemius 











Knee left - Coronal seetion 1 



LOVVER LIMB 


Seetion leve 




Notes 


The posterior cruciate ligament (9) lies on the medial side of the anterior cruciate 
ligament (10). The former prevents posterior sliding movement of the tibia on 
the femur, vvhile the latter prevents anterior displaeement and resists torsional 
movement at the knee joint. They may be torn in violent torsional injury of the 
knee espeeially in the flexed position, when the eollateral ligaments ( 21 ) are less 


It ean be seen that the menisei (11, 12) do little to deepen the eoneavity of 
the knee joint on either side. They do aet, however, as 'shoek absorbers' at the 
knee, for example when jumping from a height. 

Note that the medial eollateral ligament is continuous with the medial 
meniscus, whereas the lateral eollateral ligament is discontinuous with the lateral 
meniscus. This contributes to the medial meniscus being more statie and being 
injured more eommonly; the lateral meniscus is more mobile. 



Orientation 




Coronal magnetie resonanee images (MRIs) 
































































































LOVVER LIMB 




Knee left - Sagittal seetion 1 


Female 




1 Siiperfieial faseia 

2 Deep faseia 

3 Bieeps femoris 

4 Vastus intermedius 

5 Vastus lateralis 

6 Tendon of quadriceps femoris 

7 Suprapatellar bursa 

8 Lateral superior geniculate artery and 
vein 

9 Patella 

10 Prepatellar bursa 

11 Lateral eondyle of femur 

12 Fibrous capsule of knee joint 

13 Common fibular (peroneal) nerve 

14 Lateral cutaneous nerve of ealf 

15 Articular eartilage 

16 Lateral meniscus 

17 Infrapatellar pad of fat extending into 
infrapatellar fold 


18 Ligamentum patellae 

19 Lateral eondyle (plateau) of tibia 

20 Tendon of popliteus 

21 Plantaris 

22 Superior tibiofibular joint 

23 Headoffibula 

24 Infrapatellar bursa 

25 Gastrocnemius lateral 

26 Soleus 

27 Neckoffibula 

28 Shaft of fibula 

29 Anterior tibial artery and vein 

30 lnterosseous membrane 

31 Tibialis posterior 

32 Tibialis anterior 
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Knee left - Sagittal seetion 1 


























LOWER LIMB 



Knee left 


Sagittal seetion 2 


Female 



1 Semitendinosiis 

2 Semimembranosiis 

3 Seiatie nerve 

4 Vastus intermedius 

5 Rectus femoris 

6 Popliteal vein 

7 Popliteal artery 

8 Popliteal surface of femur 

9 Shaft of femur 

10 Tendon of quadriceps femoris 

11 Suprapatellar bursa 

12 Popliteal pad of fat 

13 Patella 

14 Prepatellar bursa 

15 Articular eartilage 

16 Infrapatellar pad of fat (Hoffa) 
extending into infrapatellar fold 


17 Ligamentum patellae 

18 Medial meniscus 

19 Anterior cruciate ligament 

20 Posterior cruciate ligament 

21 Fibrous capsule of knee joint 

22 Superfieial faseia 

23 Deep faseia 

24 Gastrocnemius 

25 Tendon of plantaris 

26 Soleus 

27 Tibial nerve 

28 Popliteus 

29 Proximal end of tibia 

30 Tibial tuberosity 

31 Shaftoftibia 


32 Transverse intermeniseal ligament 










Knee left - Sagittal seetion 2 




LOVVER LIMB 



Sagittal magnetie resonanee images (MRIs) 


Seetion leve 




Orientation 


Proximal 


Anterior 



Posterior 


Notes 


The relationships in the popliteal fossa eomprise the 
tibial nerve (27) most siiperfieially, the popliteal vein 
(6) and then, more deeply, the popliteal artery (7). The 
valves in the vein are shovvn vvell. It is vvithin these 
large veins that postoperative (or post-immobilization) 
thrombosis of the deep veins of the lovver limb usually 
eommenees. 

The fossa eontains a large amount of fat (12) as 
vvell as the rather insignifieant popliteal lymph nodes, 
usually five or six in number. Note the eomposition of 
the floor of the popliteal fossa eomprises superiorly 
the popliteal surface of the femur ( 8 ), the capsule of 
the knee joint (21) and finally popliteus (28). 


Both gastrocnemius (24) and soleus (26) eontain 
large veins, an important eomponent of the ealf pump 
meehanism in venous return from the lovver limb. 

Note also the density of the deep faseia (23), vvhieh 
assists the pumping aetion of the muscles. 

Note that vvith the knee in the extended position, 
the anterior emeiate ligament is taut and straight; 
there is less tension on the posterior cruciate, 
vvhieh appears curved in that position. The emeiate 
ligaments take their names (anterior and posterior) 
from the site of attaehment to the tibia. The anterior 
cruciate passes lateral to the posterior ligament. 

































LOVVER LIMB 


Knee left - Sagittal seetion 3 - Female 


j 



1 Semimembranosus 

2 Adductor magnus 

3 Femoral artery 

4 Vastus medialis 

5 Medial gastrocnemius 

6 Suprapatellar bursa 

7 Medial eondyle of 
femur 

8 Fibrous capsule of knee 
joint 


9 Medial head/tendon of 
gastrocnemius 

10 Tendon of 
semitendinosus 

11 Superficial faseia 

12 Deep faseia 

13 Medial meniscus 

14 Articular eartilage 

15 Medial eondyle 
(plateau of tibia) 


226 









Knee left - Sagittal seetion 3 



LOVVER LIMB 


Seetion leve 





Orientation 


Proximal 


Anterior 



Posterior 


Notes 


The femoral artery (3) passes through the hiatus 
in adductor magnus ( 2 ) to beeome the popliteal 
artery about two-thirds of the distanee along a line 
that joins the femoral pulse at the groin, with the 
adductor tubercle on the medial eondyle of the 
femur. 

The posterior third of the medial meniscus is 
usually a little thieker than the mid and anterior 
thirds, in eontrast to the lateral meniscus, which 
is of eonstant thiekness around its circumference. 
Furthermore, the posterior third frequently 
undergoes myxoid ehange during early middle age; 
thus, this part of the medial meniscus often appears 
rather heterogeneous in eonsisteney. 

This seetion shows the possible consequence of 
a fracture of the shaft of the femur at its lower 
extremity. The medial (9) and lateral heads of 
gastrocnemius tilt the otherwise unsupported distal 
femoral fragment posteriorly. This may well injure 
the popliteal vessels, lying immediately behind. (See 
also Sagittal seetion 2.) 




Sagittal magnetie resonanee image 
(MRI) 





















LOVVER 


seetion 


1 Subcutaneous 
surface of tibia 

2 Tibia 

3 Vertieal ridge of 
tibia 

4 Tibialis anterior 

5 Extensor digitorum 
longus 

6 lnterosseous 
membrane 

7 Anterior tibial artery 
and vein, with deep 
fibular (peroneal) 
nerve 

8 Fibularis (peroneus) 
longus 

9 Superficial fibular 
(peroneal) nerve 

10 Fibula 

11 Medial erest of fibula 


12 Gastroenemms - 
lateral head 

13 Small saphenous 
vein 

14 Deep faseia of ealf 

15 Gastrocnemius - 
medial head 

16 Great saphenous 
vein 

17 Plantaris tendon 

18 Soleus 

19 Tibial nerve 

20 Posterior tibial 
artery 

21 Posterior tibial vein 

22 Fibular (peroneal) 
artery 

23 Popliteus 

24 Tibialis posterior 



Axial magnetie resonanee image (MRI) 



Orientation 


Anterior 



Lateral 


Notes 


This seetion traverses the proximal end of the tibial shaft (2) and the 
shaft of the fibula ( 10 ) immediately distal to the neek of the fibula. 

At this level, the eommon fibular (peroneal) nerve, vvhieh svveeps 
around the neek of the fibula deep to fibularis (peroneus) longus ( 8 ), 
has divided into its superficial fibular (peroneal) (9) and deep fibular 
(peroneal) (7) branehes. The superficial fibular (peroneal) nerve lies deep 
to fibularis (peroneus) longus. The deep fibular (peroneal) nerve passes 
obliquely forvvards, deep to extensor digitorum longus (5), to deseend 
vvith the anterior tibial vessels (7). 

The tendon of plantaris (17) lies in a vvell-defined tissue plane 
betvveen soleus (18) and gastrocnemius (12, 15). Fluid enters this plane 
follovving rupture of a semimembranosus bursa (Baker's eyst). 


Seetion leve 










































Leg left 


Axial seetion 2 
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1 Subcutaneous border 
of tibia 

2 Tibia 

3 Tibialis anterior 

4 Superficial fibular 
(peroneal) nerve 

5 Extensor digitorum 
longus 

6 Extensor hallucis 
longus 

7 Anterior tibial artery 
and vein, with deep 
fibular (peroneal) 
nerve 

8 lnterosseous 
membrane 

9 Fibularis (peroneus) 
brevis 

10 Fibularis (peroneus) 
longus 

11 Fibula 



LOWER LIMB 


12 Flexor hallucis longus 

13 Deep faseia of ealf 

14 Fibular (peroneal) 
artery, with venae 
eomitantes 

15 Tibial nerve 

16 Venae eomitantes of 
posterior tibial artery 

17 Posterior tibial artery 

18 Tibialis posterior 

19 Soleus 

20 Plantaris tendon 

21 Gastrocnemius 

22 Great saphenous vein 

23 Flexor digitorum 
longus 


24 Small saphenous 


vein 



Axial magnetie resonanee image (MRI) 



Orientation 


Anterior 



Lateral 


Seetion leve 


Notes 


This seetion traverses the mid-ealf. Note that the vvhole of the 
anteromedial aspeet of the shaft of the tibia (1) is subcutaneous, 
eovered only by skin, superficial faseia and periosteum, and erossed, in 
its lovver part, only by the great saphenous vein ( 22 ) and saphenous 
nerve. 

The neurovascular bundle of the anterior tibial vessels and deep 
fibular (peroneal) nerve (7), having deseended first betvveen extensor 
digitorum longus (5) and tibialis anterior (3), novv runs betvveen the 
latter and extensor hallucis longus ( 6 ), as this takes origin from the 
anterior aspeet of the fibular shaft ( 11 ). 













































LOVVER LIMB 



Ankle left 


Axial seetion 


Male 
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1 Tibialis anterior tendon 

2 Anterior tibial artery, 
with venae eomitantes 
and deep fibular 
(peroneal) nerve 

3 Extensor hallucis longus 
and tendon 

4 Extensor digitorum 
longus tendon 

5 Tibia 

6 Fibularis (peroneus) 
tertius 

7 Superfieial fibular 
(peroneal) nerve 

8 Perforating braneh of 
fibular (peroneal) artery 

9 Inferior tibiofibular 
joint (interosseous 
ligament) 

10 Fibular (peroneal) artery 

11 Fibula 


12 Fibularis (peroneus) 
longus tendon 

13 Fibularis (peroneus) 
brevis 

14 Sural nerve 

15 Small saphenous vein 

16 Tendo calcaneus 
(Aehilles tendon) 

17 Soleus 

18 Plantaris tendon 

19 Flexor hallucis longus 

20 Tibial nerve 

21 Posterior tibial vein 

22 Posterior tibial artery 

23 Flexor digitorum longus 
and tendon 

24 Tibialis posterior tendon 

25 Great saphenous vein 

26 Saphenous nerve 



Axial magnetie resonanee image (MRI) 



Orientation 


Anterior 



Lateral 


Seetion leve 


Notes 


This seetion passes immediately above the ankle joint at the level of the 
inferior tibiofibular joint ( 9 ). This is the only fibrous joint, apart from 
the skull sutures, and represents the thiekened distal extremity of the 
interosseous membrane. (See also Axial seetion 2.) 

At this level, gastrocnemius has already beeome tendinous ( 16 ), 
although soleus ( 17 ) still displays muscle fibres. A little more distally, this 
too vvill beeome tendinous and fuse into the tendo calcaneus (tendo 
Aehilles tendon). 
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1 Tibialis anterior tendon 

2 Extensor halliieis longus 
and tendon 

3 Anterior tibial artery 
and venae eomitantes, 
with deep fibular 
(peroneal) nerve 

4 Extensor digitorum 
tendon 

5 Superficial fibular 
(peroneal) nerve 

6 Fibularis (peroneus) 
tertius and tendon 

7 Lateral malleolus 

8 Inferior tibiofibular joint 

9 Ankle joint 

10 Medial malleolus 

11 Talus 

12 Fibularis (peroneus) 
longus 


13 Fibularis (peroneus) 
brevis tendon 

14 Small saphenous vein 

15 Sural nerve 

16 Fat 

17 Tendo calcaneus 

18 Plantaris tendon 

19 Flexor hallucis longus 
tendon 

20 Tibial nerve 

21 Posterior tibial artery, 
with venae eomitantes 

22 Flexor digitorum longus 
tendon 

23 Tibialis posterior tendon 

24 Great saphenous vein 

25 Saphenous nerve 



Axial magnetie resonanee image (MRI) 


Notes 


This seetion passes through the ankle joint (9) and the inferior 
tibiofibular joint ( 8 ). Note that this seetion illustrates the fibrous nature 
of the inferior tibiofibular joint. 

Fibularis (peroneus) brevis (12) and fibularis (peroneus) longus (13) 
pass behind the lateral malleolus (7) of the fibula and will groove the 
bone a little more distally to form the malleolar fossa. 

This seetion demonstrates the order of structures that pass behind the 
medial malleolus (10). These are, from the medial to the lateral side, the 
tendon of tibialis posterior (23), the tendon of flexor digitorum longus 
( 22 ), the posterior tibial artery with its venae eomitantes ( 21 ), the tibial 
nerve (20) and, most laterally, the tendon of flexor hallucis longus (19). 

The exact point at which the fibularis brevis tendon passes the 
anteriorly to the longus tendon is variable. Henee the diserepaney 
between the seetion and the image. A useful aide-moire: Tom (23), Diek 
(22) and (21/20), Harry (19). 



Orientation 


Anterior 



Lateral 


Seetion leve 


























LOVVER LIMB 




Ankle left - Axial seetion 3 


Male 




1 Extensor digitorum longus tendon 

2 Extensor digitorum brevis 

3 Fibularis (peroneus) tertius tendon 

4 Talocalcaneonavicular joint 
(anterior talonavicular part) 

5 Headoftalus 

6 Talocalcaneonavicular joint 
(posterior part) 

7 lnterosseous taloealeanean 
ligament 

8 Sulcus tali (arrovved) 

9 Lateral proeess of talus 

10 Taloealeanean (subtalar) joint 

11 Calcaneus 

12 Capsule of taloealeanean joint 

13 Fibularis (peroneus) brevis tendon 

14 Fibularis (peroneus) longus tendon 

15 Tendo Aehilles 

16 Quadratus plantae (flexor 
accessorius) 


17 Lateral plantar neurovascular 
bundle 

18 Medial plantar neurovascular 
bundle 

19 Flexor hallucis longus tendon 

20 Sustentaculum tali 

21 Flexor digitorum longus tendon 

22 Tibialis posterior tendon 

23 Deltoid ligament of ankle 

24 Great saphenous vein 

25 Saphenous nerve 

26 Tibialis anterior tendon 

27 Extensor hallucis longus tendon 

28 Tibia 

29 Medial malleolus 

30 Abductor hallucis 

31 Abductor digiti minimi 





Ankle left - Axial seetion 3 



LOVVER LIMB 



Seetion level 





Orientation 


Anterior 



Lateral 



Notes 


This seetion passes through the head ( 5 ) and lateral 


the talus. The talocalcaneonavicular joint is complex. 


proeess ( 9 ) of the talus and the calcaneus ( 11 ). The CT It is formed by the rounded head of the talus ( 5 ), 


image is in a more eoronal plane, and henee the tibia 
( 28 ) is seen vvith its articulation with the talus ( 5 ). 

The tendon of flexor hallucis longus ( 19 ) passes 
behind the sustentaculum tali ( 20 ) and, more distally, 
grooves its inferior aspeet. The sulcus tali ( 8 ), with its 
eorresponding sulcus ealeanei, forms the sinus tarsi 
and eontains the strong interosseous taloealeanean 
ligament. 

The taloealeanean joint ( 10 ), also termed the 
subtalar joint, lies between the convex posterior 
faeet on the upper surface of the calcaneus and the 
eoneave posterior faeet on the inferior surface of 


which fits into the eoneavity on the posterior aspeet 
of the navicular, the upper surface of the plantar 
calcaneonavicular ligament (the spring ligament), 
which runs between the sustentaculum tali and the 
inferior aspeet of the navicular, and the anterior and 
middle faeets for the talus on the calcaneus. The 

, , and oosterior ( 6 ) oortions of this 

shown 

A eonsiderable degree of inversion and eversion 
of the foot takes plaee at the taloealeanean and 
























LOVVER LIMB 




Ankle left - Coronal seetion 1 


Female 




1 Tibialis posterior 

2 Inferior tibiofibular joint 

3 Small saphenous vein 

4 Tibia 

5 Lateral malleolus of fibula 

6 Medial malleolus of tibia 

7 Ankle joint 

8 Body of talus (talar dome) 

9 Lateral eollateral ligament of 
ankle 

10 Taloealeanean interosseous 
ligament 

11 Deltoid ligament (medial 
eollateral ligament) 

12 Body of calcaneus 

13 Calcaneocuboid joint 


14 Cuboid 

15 Tendon offibularis 
(peroneus) brevis 

16 Tendon offibularis 
(peroneus) longus 

17 Abductor digiti minimi 

18 Plantar aponeurosis 

19 Flexor digitomm brevis 

20 Tendon of flexor digitorum 
longus 

21 Tendon of flexor hallucis 
longus 

22 Abductor hallucis 

23 Tendon oftibialis posterior 

24 Quadratus plantae (flexor 
aeeessories) 




Ankle left - Coronal seetion 1 



LOVVER LIMB 


Seetion leve 




Coronal magnetie resonanee image (MRI) 



Orientation 


Proximal 



Lateral 


Notes 


By eonvention, the articulation betvveen the lovver 
end of the fibula and the tibia is deseribed as the 
inferior tibiofibular joint ( 2 ) and is stated to be the 
only fibrous joint apart from those pertaining to the 
skull. In effeet, this 'joint' represents the eonsiderable 
thiekening of the lovvermost part of the interosseous 
membrane betvveen the shafts of these tvvo bones. 

The mortiee joint of the ankle ( 7 ) is demonstrated 
vvell. The lateral eollateral ligament ( 9 ), espeeially its 
anterior talofibular eomponent, is eommonly injured. 

The plantar aponeurosis ( 18 ) is thiek and tough. It 
adheres elosely to flexor digitorum brevis ( 19 ). 


The hyaline eartilage and subchondral bone of the 
talar dome ( 8 ) is eommonly damaged by relatively 
minor trauma. Loose fragments may break off and 
cause symptoms. Cystic degenerative ehange may 
follovv in later life. 

In spite of the faet that the taloealeanean ligament 
( 10 ) is thiek and powerful, the major part of the 
movements of inversion and eversion of the foot take 
plaee at this joint. 


























LOVVER LIMB 




Foot left - Sagittal seetion 1 


Male 




1 Gastroenemiiis 

2 Soleus 

3 Flexor digitomm longus 

4 Tibia 

5 Tendon of flexor hallucis longus 
(posterior relation to ankle joint 
- see also 25) 

6 Tendo calcaneus (Aehilles 
tendon) 

7 Fat deep to tendo calcaneus 

8 Bursa deep to tendo calcaneous 

9 Medial tubercle of posterior 
proeess of talus 

10 Ankle joint 

11 Bodyoftalus 

12 Tendon of tibialis anterior 


13 lnterosseous taloealeanean 
ligament 

14 Head of talus 

15 Sustentaculum tali 

16 Navicular 

17 Medial cuneiform 

18 First metatarsal bone 

19 Tributary of great saphenous 
vein 

20 Extensor hallucis longus 

21 Proximal phalanx of hallux 

22 Distal phalanx of hallux 

23 Nail bed 

24 Sesamoid bone 

25 Tendon of flexor hallucis longus 
(in foot - see also 5) 


26 Abductor hallucis 

27 Plantar aponeurosis 

28 Dense subcutaneous fibrofatty 
tissue 

29 Abductor digiti minimi 

30 Lateral plantar artery, vein and 
nerve 

31 Quadratus plantae (flexor 
aeeessories) 

32 Medial proeess of tuberosity of 
calcaneus 

33 Calcaneus 

34 Plantar calcaneonavicular 
(spring) ligament 

35 Tendon of tibialis posterior 





Foot left - Sagittal seetion 1 



LOVVER LIMB 


Seetion leve 





Orientation 


Proximal 


Posterior 



Anterior 


Notes 


Flexor hallucis longus ( 5 ) is the immediate posterior 
relation of the ankle joint. It grooves the posterior 
aspeet of the lovver extremity of the tibia ( 4 ); then, 
distal to the capsule of the ankle joint ( 10 ), it 
grooves the posterior proeess of the talus betvveen 
its medial ( 9 ) and lateral tubercle. The tendon 
( 25 ) grooves a third bone as it passes beneath the 
sustentaculum tali of the calcaneus (15). Surprisingly, 
the flexor hallucis longus at this point is lateral to the 
flexor digitomm longus; they eross on the foot. 

This seetion shovvs elearly the role of the plantar 
calcaneonavicular (or spring) ligament ( 34 ) as 
this passes from the sustentaculum tali ( 15 ) to 
the navicular ( 16 ). It supports the head of the 
talus ( 14 ). In standing, the vveight of the body is 
borne on the medial ( 32 ) and lateral proeesses of 
the posterior tuberosity of the calcaneus behind, 
and on the heads of the metatarsals anteriorly. 

That of the first metatarsal, the hallux, bears tvvo 
sesamoid bones ( 24 ), eaeh vvithin a tendon of flexor 
hallucis brevis. This seetion demonstrates vvell the 
dense subcutaneous fibrofatty tissue ( 28 ), vvhieh is 
developed particularly vvell over these two areas of 
eontaet of the foot with the ground on standing. 




Sagittal magnetie 
resonanee image 




















1 First metatarsal 

2 Seeond metatarsal 

3 Third metatarsal 

4 Fourth metatarsal 

5 Fifth metatarsal 

6 Medial cuneiform 

7 Fragment of lateral 
cuneiform 

8 Extensor hallucis longus 
tendon 

9 Extensor hallucis brevis 

10 Extensor digitorum longus 
tendon 

11 Extensor digitorum brevis 

12 Abductor hallucis 

13 Flexor hallucis brevis 

14 Flexor hallucis longus 
tendon 


15 Fibularis (peroneus) 
longus tendon 

16 Plantar aponeurosis 

17 Flexor digitorum brevis 

18 Flexor digitorum longus 
tendon 

19 Adductor hallucis (oblique 
head) 

20 Seeond plantar 
interosseous 

21 Third plantar interosseous 

22 Flexor digiti minimi 

23 Opponens digiti minimi 

24 Abductor digiti minimi 

25 Medial plantar artery and 
nerve 

26 Lateral plantar artery and 
nerve 







Foot left - Coronal seetion 1 



LOVVER LIMB 


Seetion leve 




Orientation 



Notes 


This seetion of the lower limb passes through the 
forefoot and the bases of the metatarsal bones. It 
demonstrates the appearanee of the transverse areh 
of the foot. 

The tendon of fibularis (peroneus) longus (15), 
having grooved the inferior aspeet of the cuboid, 
passes forward and medially to insert into the 
inferolateral aspeet of the medial cuneiform ( 6 ) and 
the base of the first metatarsal (1). The sling-like 
aetion of this tendon helps maintain the transverse 
areh. 

The medial plantar nerve ( 25 ) has a cutaneous 
distribution that elosely resembles that of the 
median nerve of the hand - that is, the medial two- 
thirds of the sole of the foot and plantar aspeets of 
the medial three and a half toes. Similarly, the lateral 
plantar nerve supplies the lateral third of the skin of 
the sole and the plantar aspeets of the later one and 
a half toes, similar to the distribution of the ulnar 
nerve to the palm of the hand and fingers. 



Axial magnetie resonanee image (MRI) 






























1 Head of hiimeriis 

2 Greater tubercle of 
humerus 

3 Glenoid fossa of 
scapula 

4 Coracoid proeess of 
scapula 

5 Spine of scapula 

6 Clavicle 

7 Subclavius 

8 Deltoid 

9 lnfraspinatus 

10 Subdeltoid bursa 

11 Suprascapular artery 
and vein 


12 Labrum of glenoid 

13 Subscapularis tendon 

14 Middle glenohumeral 
ligament 

15 Long head of bieeps 
tendon in bieipital 
groove (intertubercular 
groove) 

16 Attaehment of 
eoraeo-aeromial 
and coraco-humeral 
ligaments 

17 Lesser tubercle of 
humerus 

18 Transverse humeral 
ligament 
















Shoulder left - Axial seetion 1 



UPPER LIMB 


Seetion leve 





Orientation 


Anterior 



Lateral 



Notes 


The greater tubercle of the humerus ( 2 ) is the most 
lateral bony landmark around the shoulder. The 
subacromial bursa passes below the aeromion and 
above supraspinatus to continue into the subdeltoid 
bursa ( 10 ) between the upper shaft of the humerus 
and the deltoid muscle ( 8 ). 

Infraspinatus ( 9 ), together with supraspinatus, 
teres minor and subscapularis, forms a proteetive 
rotator cuff around the shoulder joint, which, as ean 
be seen in this seetion, has little stability afforded by 
either its bony configuration or its capsular strength. 

The shallow glenoid is in sharp eontrast to the 
deep acetabulum in the hip; stability has been 
saerifieed for mobility in order to allow a greater 
range of movement. 

The orientation and shape of the eoraeoid 
proeess is an important feature; the eoraeo-aeromial 
ligament ean impinge on the rotator cuff. 

The tendon of subscapularis attaehes mainly to 
the lesser tubercle, but some slips attaeh to the 
floor of the intertubercular sulcus. Furthermore, the 
transverse humeral ligament, which retains the long 
head of bieeps tendon, could be regarded as fibres 
from the subscapular's attaehment on the lesser 
tubercle extending on towards the greater tubercle. 




Axial magnetie 
resonanee image 
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Shoulder left - Coronal seetion 
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mv 


1 Clavicle 

2 Acromioclavicular joint 

3 Aeromion of scapula 

4 Supraspinatus 

5 Glenoid labrum 

6 Shoulder joint eavity 

7 Anatomieal neek of humerus 

8 Greater tubercle of humerus 

9 Deltoid 

10 Axillary nerve aeeompanied by 
posterior circumflex humeral artery 
and vein 

11 Shaft of humerus 

12 Medial circumflex artery and vein 


13 Latissirrms dorsi 

14 Braehial artery and vein 

15 Nerves of braehial plexus 

16 Tendon of teres major 

17 Teres minor 

18 Long head of trieeps 

19 Head of scapula 

20 Neek of scapula 

21 Glenoid fossa of scapula 

22 Subscapularis 


23 Surgical neek of humerus 

24 Spine of scapula 

25 Trapezius 
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Shoulder left - Coronal seetion 1 



UPPER LIMB 



Seetion level 



Notes 




Orientation 


The important relationship of the supraspinatus 
tendon ( 4 ) to the aeromion proeess ( 3 ) and daviele 
(1) is demonstrated vvell. This muscle initiates 
abduction of the shoulder, vvhieh is then continued 
powerfully by deltoid ( 9 ). Degenerative ehanges 
in the acromioclavicular joint frequently cause 
impingement on the musculotendinous junction of 
supraspinatus; tendonitis and a tear in the rotator 
cuff may follow. 

Note the elose relationship of the axillary nerve 
( 10 ), together with its aeeompanying vessels, the 
posterior circumflex humeral artery and vein, to 
the surgical neek of the humerus ( 24 ). Fractures 
eommonly occur in the region of the surgical neek; 
the axillary nerve may be affeeted. The axillary nerve 
may also be damaged in disloeation of the shoulder. 
The resultant paralysis of the deltoid muscle is 
demonstrated by the patient being unable to abduct 
the affeeted shoulder. There is also eharaeteristie 
anaesthesia over the lateral aspeet of the deltoid. 

This magnetie resonanee image is in a somewhat 
eoronal oblique plane in order to demonstrate the 
supraspinatus muscle, tendon and insertion as a 





Coronal magnetie resonanee image (MRI) 



























UPPER LIMB 




Seleeted images - Shoulder girdle 



3D eompiited 
tomogram (CT) 



3D computed 
tomogram (CT) 
























Seleeted images - Shoulder girdle 



UPPER LIMB 



Orientation 


Superior 



Orientation 


Superior 



1 Shaft of elaviele 

2 Body of sterniim 

3 Sternal end of elaviele 

4 Sternoelavieiilar joint 

5 Aeromial end of elaviele 

6 Acromioclavicular joint 

7 Subacromial spaee 

8 Aeromion of scapula 

9 Lateral border of scapula 
10 Coracoid proeess of scapula 


11 Neek of scapula 

12 Subscapular fossa of scapula 

13 Inferior angle of scapula 

14 Superior angle ofscapula 

15 Spine of scapula 

16 Head of humerus 

17 Greater tubercle of humerus 

18 Lesser tubercle of humerus 

19 lntertubercular sulcus of 
humerus 


20 Shaft (proximal third) of 
humerus 

21 Surgical neek of humerus 

22 Costotransverse joint betvveen 
third rib and transverse proeess 
of third thoraeie vertebra 

23 Third rib 

24 lnfraspinous fossa 



Notes 


Surface-shaded three-dimensional volume-rendered 
mages. Because bone attenuates the X-ray beam 
so much, its CT attenuation value (around +1000 HU) 
is much greater than that of the surrounding soft 
tissues. Thus, the bones ean be 'extracted', vvith no 
overlying artefaets, to provide information equivalent 
to that from a eadaverie skeleton. This subiect is 


vvith the important subacromial spaee ( 8 ) (normal 
in this subject). The rotator cuff tendons (espeeially 
supraspinatus) have to pass though this limited 
spaee. Mild eongenital variations in anatomy 
and the inevitable degenerative ehanges in the 
acromioclavicular joint eombine to impinge on this 
tendon. A high pereentage of elderly people have 


holding the upper arm in mild internal rotation, vvhieh damaged rotator cuffs - one of the design flavvs 


means that the bieipital groove (the groove for the 
tendon of the long head of bieeps - also knovvn as 
the intertubercular suclus) ( 19 ) is direeted medially 
rather than anteriorly. 

The relationship of the acromioclavicular joint 
( 6 ) to the humeral head is vvell appreeiated, along 


assoeiated vvith man's evolution to a biped. 

Note the thinness of the scapula ( 12 ), vvhieh is 
translucent in plaees. The strength of the scapula lies 
in the border and proeesses; the lateral border ( 9 ) 
is espeeially thiek and strong for the attaehment of 























LIPPER LIMB 



Arm left 


Axial seetion 


Male 


J 



1 Deep faseia of arm 

2 Bieeps 

3 Cephalicvein 

4 Braehialis 

5 Lateral 
intermuscular 
septum 

6 Radial nerve, with 
profunda braehii 
artery and vein 

7 Trieeps - lateral 
head 

8 Trieeps - medial 
head 

9 Trieeps - long head 


10 Media 


intermuscular 

septum 

11 Lllnar nerve 

12 Basilie vein 

13 Superior ulnar 
eollateral artery and 
vein 

14 Humerus shaft 

15 Median nerve 

16 Musculocutaneous 
nerve 

17 Venae eomitantes of 
braehial artery 

18 Braehial artery 



Axial magnetie resonanee image (MRI) 


Notes 


This seetion passes through the mid-shaft of the humerus ( 14 ). It 
gives a elear view of the faseial arrangements of the upper arm - the 
investing sheath of the deep faseia ( 1 ), with its lateral ( 5 ) and medial 

( 10 ) intermuscular septa, which attaeh to the humeral shaft. These septa 
divide the extensor group of rrmseles, the trieeps ( 7 , 8 , 9 ), from the 
anterior flexor group. The medial septum is piereed by the ulnar nerve 

( 11 ) and its aeeompanying vessels ( 13 ); the lateral septum is piereed by 
the radial nerve with its aeeompanying profunda braehii artery and vein 
( 6 ). 

The median nerve ( 15 ) and braehial artery ( 18 ) bear a elose 
relationship to eaeh other in the upper arm, as shown in this seetion. 
Superiorly, the nerve lies on the lateral side of the artery. At the mid- 
humerus level, the artery is erossed superficially (sometimes deeply) by 
the nerve, which then deseends on its medial side. 



Orientation 


Anterior 



Lateral 


Seetion leve 





















































E/bovv left - Axial seetion 1 



1 Cephalic vein 

2 Bieeps 

3 Braehialis 

4 Braehioradialis 

5 Extensor earpi 
radialis longus 

6 Lateral 
intermuscular 
septum 

7 Trieeps tendon 

8 Trieeps 

9 Humerus 
10 Lllnar nerve 


11 Media 


intermuscular 

septum 

12 Basilie vein 

13 Medial cutaneous 
nerve of forearm 

14 Median nerve 

15 Venae eomitantes of 
braehial artery 

16 Braehial artery 



Axial magnetie resonanee image (MRI) 



Orientation 


Anterior 



Lateral 



Seetion leve 


Notes 


This seetion transeets the lower end of the hiinneral shaft as it expands 
to form its medial and lateral supracondylar ridges. 

The origin of extensor earpi radialis longus ( 5 ) is from the upper part 
of the lateral ridge, and this muscle arises superior to, and separate 
from, the remaining extensor muscles of the forearm, which originate 
from a eommon origin from the lateral epieondyle of the humerus. 

The ulnar nerve ( 10 ), just distal to the line of this seetion, will pass 
behind the medial epieondyle of the humerus; pressure here will elieit 
diseomfort and often paraesthesia. 




View 
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LJPPER LIMB 



Elbow left 


Axial seetion 2 


Male 


J 



1 Cephalicvein 

2 Bieeps tendon 

3 Braehioradialis 

4 Extensor earpi 
radialis longus 

5 Radial nerve with 
profunda braehii 
artery and vein 

6 Common extensor 
origin 

7 Lateral eollateral 
ligament of elbow 

8 Joint capsule of 
elbow 

9 Oleeranon bursa 

10 lllnar nerve 

11 Oleeranon proeess 
of ulna 

12 Articular eartilage 


13 Medial eollateral 
ligament of elbow 

14 Troehlea of humerus 

15 Capitulum of 
humerus 

16 Braehialis 

17 Common flexor 
origin 

18 Median nerve 

19 Basilie vein 

20 Venae eomitantes of 
braehial artery 

21 Braehial artery 

22 Median cubital vein 

23 Bieipital aponeurosis 


24 Anconeus 

25 Common flexor 
muscle group 



Axial magnetie resonanee image (MRI) 


Notes 


This seetion transeets the elbow joint. The eartilage ( 12 ) eovering the 
artieiilar surfaces of the lower end of the humerus ( 14 , 15 ) and the 
oleeranon proeess of the ulna (11), together with the joint eavity and 
eollateral ligaments ( 8 ), are readily appreeiated. 

The posterior surface of the oleeranon proeess of the ulna is 
separated from the skin by a bursa ( 9 ). This is a eommon site for bursitis 
('student's elbow', 'miner's elbow'). 

The median nerve ( 18 ), here lying medial to the braehial artery ( 21 ) 
(see note on page 246) is well-named. It lies in the median position 
throughout its course in the upper arm, at the elbow, in the forearm 
and at the wrist as it passes into the earpal tunnel below the flexor 
retinaculum. 



Orientation 


Anterior 



Lateral 


Seetion leve 































E/bovv left - Axial seetion 3 




LJPPER LIMB 



1 Braehioradialis 

2 Extensor earpi 
radialis longus 

3 Extensor earpi 
radialis brevis 

4 Radial nerve with 
radial recurrent 
artery 

5 Supinator 

6 Head of radius 

7 Common extensor 
origin 

8 Annular ligament of 
superior radio-ulnar 
joint 

9 Anconeus 

10 Deep faseia of the 
forearm 

11 Flexor digitorum 
profundus 

12 Flexor earpi ulnaris 


13 Lllnar nerve, with 
posterior recurrent 
ulnar artery and 
vein 

14 Radial noteh of ulna 

15 Flexor digitorum 
superf ieialis 

16 Palmaris longus 

17 Flexor earpi radialis 

18 Pronator teres 

19 Basilie vein 

20 Braehialis 

21 Median nerve 

22 Venae eomitantes of 
braehial artery 

23 Braehial artery 

24 Tendon of bieeps 

25 Median cubital vein 

26 Cephalicvein 

27 lllna 



Axial magnetie resonanee image (MRI) 


Notes 


This seetion passes through the superior radio-ulnar joint between 
the head of the radius ( 6 ) and the radial noteh of the ulnar ( 14 ). The 
annular ligament ( 8 ), which maintains the eongmity of this pivot joint, 
is shown well. In this MR image, the hand is in the neutral position 
alongside the body. 

The median cubital vein ( 25 ) passes obliquely aeross the front of the 
elbow between the eephalie vein ( 26 ) and the basilie vein ( 19 ). It is 
separated from the underlying braehial artery ( 23 ) by a eondensation 
of the deep faseia ( 10 ) termed the bieipital aponeurosis. Oeeasionally, 
in high division of the braehial artery, an abnormal ulnar artery may 
lie immediately below the median cubital vein in the superficial faseia. 
This vein is therefore best avoided for intravenous injeetions in order to 
proteet against inadvertent intra-arterial injeetion. 



Orientation 


Anterior 



Lateral 



Seetion leve 















































LJPPER LIMB 




E/bovv left - Coronal seetion 1 


Female 




1 Shaft of humerus 

2 Lateral head of trieeps 

3 Radial nerve 

4 Medial head of trieeps 

5 Lllnar nerve 

6 Medial epieondyle of 
himneriis 

7 Troehlea of hiimeriis 

8 Capitulum of humerus 

9 Braehioradialis 

10 Annular ligament 

11 Head of radius 

12 Neek of radius 

13 Tendon of bieeps 

14 Supinator 


15 Extensor earpi radialis 
longus 

16 Flexor earpi ulnaris 

17 Flexor digitorum 
profundus 

18 Coronoid proeess of 
ulna 

19 Shaft of radius 

20 Extensor earpi radialis 
brevis 

21 Oleeranon fossa of 
humerus 

22 Lateral epieondyle of 
humerus 










E/bovv left - Coronal seetion 1 



UPPER LIMB 


Seetion leve 




Orientation 



Notes 


The ulnar nerve ( 5 ) passes posterior to the medial 
epieondyle of the humerus ( 6 ), vvhere it may be 
palpated. It may be injured at this site in fractures or 
disloeations around the elbovv, or stretehed in valgus 
deformity of this joint. 

The tendon of bieeps ( 13 ) inserts into the posterior 
lip of the tuberosity of the radius. It is a powerful 
supinator of the radio-ulnar joints and a flexor of the 
elbow joint. 

The braehial vessels are in elose anterior proximity 
to the elbowjoint; the artery may be eompromised 
in supracondylar fractures, which are relatively 
eommon in ehildren. 

The epieondyles have developed to provide 
attaehment of the eommon extensor (lateral 
epieondyle) and flexor (medial epieondyle) muscle 
groups. Inflammation of the extensor origin on 
the lateral epieondyle ( 22 ) is known as 'tennis 
elbow'. This seetion provides an excellent view of 
the superior radio-ulnar joint between the head 
of the radius (11) and the radial noteh of the ulna 
( 18 ). It communicates freely with the elbow joint. 
Together with the inferior radio-ulnar joint, it allows 
the movements of pronation and supination of the 
forearm, which are unigue to the primate upper 
limb. 




Coronal magnetie 
resonanee image (MRI) 
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Forearm left 


Axial seetion 


Male 


J 



1 Palmaris longus 

2 Flexor earpi radialis 

3 Flexor digitorum 
superf ieialis 

4 Pronator teres - 
humeral head 

5 Lllnar artery 

6 (Jlnarvein 

7 Median nerve, with 
anterior interosseous 
artery and vein 

8 Radial artery, with 
venae eomitantes 

9 Cephalic vein 

10 Braehioradialis 

11 Radial nerve 

12 Supinator 

13 Extensor earpi radialis 
longus 

14 Extensor earpi radialis 
brevis 


15 Extensor digitorum 

16 Radius 

17 Posterior interosseous 
nerve 

18 Posterior interosseous 
artery and vein 

19 Extensor earpi ulnaris 

20 Anconeus 

21 Ulna 

22 Flexor digitorum 
profundus 

23 Basilie vein 

24 Flexor earpi ulnaris 

25 Ulnar nerve 

26 Deep faseia of 
forearm 

27 Pronator teres (ulnar 
head) 

28 Extensor digiti minimi 



Axial magnetie resonanee image (MRI) 


Notes 



This seetion passes through the mid forearm. In both the seetion and 
the MR image, the forearm is vievved in the supinated position. Note 
hovv the median nerve ( 7 ) eharaeteristieally hugs the deep aspeet of 
flexor digitorum superficialis ( 3 ). The ulnar nerve ( 25 ) lies sandvviehed 
betvveen flexor earpi ulnaris ( 24 ) and flexor digitorum profundus ( 22 ), 
and the radial nerve ( 11 ) lies beneath braehioradialis ( 10 ). 



Orientation 


Anterior 



Lateral 


Seetion leve 





































Forearm left 


Axial seetion 2 



UPPER LIMB 



1 Palmaris longus 
tendon 

2 Flexor digitorum 
superf ieialis 

3 Flexor earpi radialis 

4 Median nerve 

5 Radial artery 

6 Braehioradialis 

7 Radial nerve 

8 Cephalic vein 

9 Pronator teres tendon 

10 Extensor earpi radialis 
longus and brevis 

11 Radius 

12 Flexor pollieis longus 

13 Extensor digitorum 

14 Extensor digiti minimi 

15 Posterior interosseous 
nerve, with artery 
and vein 


16 Abductor pollieis 
longus 

17 Extensor pollieis 
longus 

18 Extensor earpi ulnaris 

19 lllna 

20 lnterosseous 
membrane 

21 Anterior interosseous 
artery, vein and nerve 

22 Flexor digitorum 
profundus 

23 Basilie vein 

24 lllnar nerve 

25 Deep faseia of 
forearm 

26 Flexor earpi ulnaris 

27 Lllnar artery with 
venae eomitantes 



Axial magnetie resonanee image (MRI) 


Notes 


This seetion transeets the supinated forearm at the junction of its upper 
two-thirds and lower one-third. Note that the very extensive origin of 
flexor digitomm profundus ( 22 ) is demonstrated elearly by this seetion. 

It arises from both the anterior and medial surfaces of the upper 
three-quarters of the ulna ( 19 ), from the ulnar half of the interosseous 
membrane ( 20 ) and also from the superior three-quarters of the 
posterior border of the ulna by an aponeurosis that is in eommon with 
that of flexor earpi ulnaris ( 26 ) and extensor earpi ulnaris ( 18 ). 



Orientation 


Anterior 



Lateral 



Seetion level 










































LJPPER LIMB 




Wrist left - Axial seetion 1 


Male 




1 Palmaris longus tendon 

2 Flexor digitomm 
superfieialis tendons 

3 Median nerve 

4 Flexor earpi radialis 
tendon 

5 Flexor pollieis longus 
tendon 

6 Flexor digitorum 
profundus tendon to 
index finger 

7 Flexor digitorum 
profundus tendon to 
remaining fingers 

8 Lllnar nerve 

9 Flexor earpi ulnaris 
tendon 

10 lllnarartery 

11 Pronator quadratus 

12 Radial artery 

13 Braehioradialis insertion 

14 Abductor pollieis longus 
tendon 


15 Extensor pollieis brevis 
tendon 

16 Radial nerve 

17 Cephalic vein 

18 Extensor earpi radialis 
longus tendon 

19 Extensor earpi radialis 
brevis tendon 

20 Radius 

21 Extensor pollieis longus 
tendon 

22 Extensor digitorum 
tendon 

23 Extensor indieis 

24 Extensor digiti minimi 
tendon 

25 Extensor earpi ulnaris 
tendon 

26 Lllna 


27 Superficial vein 



Axial magnetie resonanee image (MRI) 



Orientation 


Anterior 



Lateral 


Notes 



This seetion transeets the forearm irmmediately proximal to the wrist 
joint. The arrangement of the extensor tendons on the posterior and 
radial aspeets of the wrist ean be appreeiated elearly. Note that extensor 
earpi ulnaris tendon ( 25 ) grooves the dorsal aspeet of the distal ulna 
( 26 ). 

At this level, flexor digitomm profundus has given off a separate 
tendon to the index finger ( 6 ), while those for the remaining three 
fingers are still elosely applied to eaeh other ( 7 ). 

Usually the eephalie vein ( 17 ) is easily visible at this site; here, it is a 
eommon locus for venous cannulation. 



Seetion level 
























Wrist left - Axial seetion 2 



LJPPER LIMB 


1 Flexor pollieis longus 
tendon 

2 Median nerve 

3 Flexor digitorum 
superfieialis tendons 

4 Flexor digitorum 
profundus tendons 

5 Flexor earpi radialis 
tendon 

6 Abductor pollieis longus 
tendon 

7 Radial artery 

8 Extensor pollieis brevis 
tendon 

9 Styloid proeess of radius 

10 Seaphoid 

11 Lunate 

12 Triquetral 

13 Extensor earpi radialis 
longus tendon 


14 Extensor earpi radialis 
brevis tendon 

15 Extensor pollieis longus 
tendon 

16 Extensor indieis tendon 

17 Extensor digitorum 
tendon 

18 Extensor digiti minimi 
tendon 

19 Extensor earpi ulnaris 
tendon 

20 Pisiform 

21 Basilievein 

22 Lllnar nerve 

23 Flexor earpi ulnaris 
tendon 

24 Lllnar artery 

25 Flexor retinaculum 

26 Palmaris longus tendon 




Axial magnetie resonanee image (MRI) 



Orientation 


Anterior 



Lateral 



Notes 



Seetion leve 


This seetion passes through the proximal row of earpal bones and the 
radial styloid proeess. The CT image is at a more distal level. 

The radius ( 9 ) extends more distally than the ulna; thus, abduction of 
the wrist is more limited than adduction. 

The pisiform bone ( 20 ) ean be eonsidered as a sesamoid within the 
termination of the tendon of flexor earpi ulnaris ( 23 ), which anehors 
via the pisohamate ligament to the hook of the hamate and via the 
pisometaearpal ligament to the base of the fifth metaearpal bone. 

The flexor retinaculum ( 25 ) is a tough fibrous band aeross the front 
of the carpus, which eonverts its eoneavity into the earpal tunnel, 
transmitting the flexor tendons of the digits together with the median 
nerve ( 2 ). Its attaehments ean be seen in this seetion and on page 256, 
medially to the pisiform ( 20 ) and to the hook of the hamate ( 27 ), 
laterally as two laminae, the more superficial one being attaehed to 
the tubercles of the seaphoid ( 10 ) and the trapezium ( 29 ) and the deep 
lamina to the medial lip of the groove on the latter. 




View 



























1 Abductor pollieis longus tendon 

2 Extensor pollieis brevis tendon 

3 Cephalic vein 

4 Radial artery 

5 Extensor pollieis longus tendon 

6 Extensor earpi radialis longus 
tendon 

7 Extensor earpi radialis brevis 
tendon 

8 Extensor indieis tendon 

9 Extensor digitorum tendons 

10 Extensor digiti minimi tendon 

11 Extensor earpi ulnaris tendon 

12 Triquetral 

13 Hamate 

14 Capitate 

15 Trapezoid 

16 Seaphoid 

17 Trapezium 


18 Flexor earpi radialis tendon 

19 Flexor pollieis longus tendon 

20 Flexor digitomm profundus 
tendons 

21 Flexor digitomm superfieialis 
tendons 

22 Flexor retinaculum 

23 Muscles of hypothenar 
eminenee 

24 Pisometaearpal ligament 

25 Palmaris brevis 

26 Lllnar nerve 

27 lllnar artery 

28 Median nerve 

29 Palmaris longus tendon 

30 Muscles of thenar eminenee 

31 Base of thumb metaearpal 



256 
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Wr/st left - Axial seetion 3 



Axial magnetie resonanee image (MRI) 
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LJPPER LIMB 




Wrist/harid left - Corona! seetion 1 


Female 




1 Shaft of ulna 

2 Shaft of radius 

3 Flexor digitorum profundus (see 
also 33) 

4 Flexor pollieis longus 

5 Pronator quadratus 

6 Head of ulna 

7 Distal end of radius 

8 Abductor pollieis longus 

9 Extensor pollieis brevis 

10 Radial styloid proeess 

11 Articular dise (triangular 
fibrocartilaginous complex, 
TFCC) 

12 Triquetral 

13 Lunate 

14 Seaphoid 


15 Hamate 

16 Capitate 

17 Trapezoid 

18 Trapezium 

19 Radial artery in anatomieal 
snuffbox 

20 Base of little finger bone 

21 Distal opening of earpal tunnel 
(arrowed) 

22 Extensor pollieis longus 

23 Abductor pollieis 

24 Head of first metaearpal 

25 Seeond lumbrical 

26 Tendon of flexor digitorum 
profundus 

27 Tendon of flexor digitomm 
superf ieialis 


28 Common digital artery, vein and 
nerve 

29 Digital fibrous sheath of ring 
finger 

30 Flexor digiti minimi 

31 Abductor digiti minimi 

32 Base of proximal phalanx of 
little finger 

33 Tendon of flexor digitorum 
profundus of index finger (see 
also 3) 

34 Tendon of flexor digitorum 
superfieialis of index finger 

35 Lllnar styloid 

36 Base of index metaearpal bone 








Wrist/harid left - Corona\ seetion 1 



LJPPER LIMB 


Seetion leve 





Orientation 



Notes 


Note that in the anatomieal position of the vvrist 
joint, the seaphoid ( 14 ) and lunate ( 13 ) are in 
eontaet vvith the distal end of the radius ( 7 ). The 
triquetral ( 12 ) articulates against the articular dise 
(11) only when the hand is adducted. The triquetral 
is, therefore, almost never injured in falls on the 
hand. 

The pulse of the radial artery ( 19 ) is readily 
palpated in the anatomieal snuffbox as the artery lies 
against the underlying seaphoid ( 14 ). 

The distal end of the ulna is fraetionally shorter 
than that of the radius. Thus, an articular dise (the 
triangular fibrocartilaginous complex, TFCC) runs 
from the ulnar styloid to the radius to eomplete the 
proximal part of the ellipsoid wrist joint. An articular 
dise implies two types of movement: the radius 
supinates and pronates around the ulna proximal 
to the dise. Minor varianee in ulnar length probably 
contributes to damaae to the TFCC in later life. 



Coronal magnetie Coronal magnetie 

resonanee image (MRI) resonanee image (MRI) 
























LJPPER LIMB 




Wrist/hand left - Sagittal seetion 1 


Female 




1 Extensor digitomm 

2 Pronator quadratus 

3 Distal end of radius 

4 VVristjoint 

5 Capsule of vvrist joint 

6 Lunate 

7 Capitate 

8 Metaearpal bone of 
middle finger 

9 Flexor retinaculum 

10 Palmar aponeurosis 

11 Tendon of flexor 
digitomm superfieialis 


12 Tendon of flexor 
digitorum profundus 

13 Adductor pollieis 

14 Extensor expansion 

15 Proximal phalanx of 
middle finger 

16 Middle phalanx of 
middle finger 

17 Distal phalanx of 
middle finger 

18 Pulp spaee of distal 
phalanx 

19 Nail bed 






Wrist/hand /eft - Sagittal seetion 1 



LJPPER LIMB 


Seetion leve 




Sagittal magnetie resonanee image (MRI) 


Orientation 


Distal 



Proximal 


Notes 


The 'half-moon' of the lunate ( 6 ) is demonstrated well in this 
sagittal seetion. This eharaeteristie appearanee enables it to be 
identified readily in a lateral radiograph of the hand. Lateral 
radiographs are needed to assess lunate or perilunate disloeations, 
which are often missed on anteroposterior radiographs. Note the 
continuous alignment of the radius, lunate, eapitate and metaearpal 
bones. 

























Hand left - Axial seetion 1 - Male 


J 


UPPER LIMB 



1 Abductor pollieis brevis 

18 Third metaearpal 

2 Flexor pollieis brevis 

19 Fourth metaearpal 

3 Palmar aponeurosis 

20 Extensor digiti minimi 

4 Oponens pollieis brevis 

tendon 

5 First metaearpal 

21 Fifth metaearpal 

6 Extensor pollieis brevis 

22 Flexor digitorum 

tendon 

profundus tendons 

7 Extensor pollieis longus 

23 Lumbrical 

tendon 

24 Flexor digitorum 

8 Cephalic vein 

superfieialis tendons 

9 Flexor pollieis longus 

25 Median nerve 

tendon 

26 lllnar artery and nerve 

10 Adductor pollieis 

27 Opponens digiti minimi 

11 Radial artery 

28 Flexor digiti minimi 

12 First dorsal 

29 Abductor digiti minimi 

interosseous 


13 Seeond metaearpal 

30 Muscles of thenar 

14 Seeond palmar 

eminenee 

interosseous 

31 Muscles of hypothenar 

15 Seeond dorsal 

eminenee 

interosseous 

32 Palmar interosseous 

16 Extensor indieis tendon 

muscles 

17 Extensor digitorum 


tendon 




Axial magnetie 
resonanee image (MRI) 



Notes 


This seetion passes through the proximal shafts of the metaearpals. 

The dense eentral part of the palmar aponeurosis ( 3 ) is triangular, its 
apex being continuous with the distal margin of the flexor retinaculum 
(see pages 255 and 256). The expanded tendon of palmaris longus (see 
page 254) is attaehed to it. It is bound strongly to the overlying skin 
by dense fibro-areolar tissue. Compare this with the loose superficial 
faseia over the extensor aspeet of the hand. Oedema of the hand thus 
occurs only on its dorsal aspeet. The lateral and medial extensions of the 
palmar aponeurosis are the thin superficial eoverings of the thenar and 
hypothenar muscles, respeetively. 



Orientation 


Anterior 



Lateral 



Seetion level 




View 




























Hand left - Axial seetion 2 




UPPER LIMB 


i 


2 


3 

4 

5 


6 


7 


8 


Proximal phalanx of 

9 

lnterosseous rrmseles 

thiinnb 

10 

Third metaearpal head 

Flexor pollieis longus 

11 

Extensor digitorum 

tendon 


tendon 

First lumbrical 

12 

Fourth metaearpal 

Neurovascular bundle 


head 

Flexor tendons vvithin 

13 

Fifth metaearpal head 

sheath 

14 

Extensor digitorum 

Seeond metaearpal 


tendon to little finger 

head 

15 

Extensor indieis 

Extensor digitorum 


tendon 

tendon to index finger 



Extensor indieis 



tendon 






Axial magnetie 
resonanee image (MRI) 




Notes 


This seetion passes through the heads of the metaearpals of the fingers 
and through the proximal phalanx of the thumb (1). In the distal part 
of the palm, the digital arteries pass deeply between the divisions of 
the digital nerves so that, on the sides of the digits, the neurovascular 
bundle (4) has the digital nerve lying anterior to the digital artery and 
vein. The bundles lie adjaeent to the tendon sheaths anterior to the 
metaearpal heads; this relationship is also maintained in the fingers. 
Thus, an ineision along the anterior border of the bone will avoid these 
important structures. 



Orientation 


Anterior 



Lateral 



Seetion leve 
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HLJMAN SECTIONAL 

ANATOMY 

FOURTH EDITION 


First published in 1991, Human Seetional Anatomy set newstandardsforthe quality of eadaverseetions 
and aeeompanying radiologieal images. Now in its fourth edition, this unsurpassed quality remains and is 
further enhaneed by the addition of new material. 


The superb, full-colour eadaver seetions are eompared with CT and MRI images, with aeeompanying, 
abelled line diagrams. Many of the radiologieal images have been replaeed with new examples for this 
atest edition, captured using the most up-to-date imaging teehnologies to ensure excellent visualization of 
the anatomy. The photographie material is enhaneed by useful notes, with details of important anatomiea 
and radiologieal features. 


Key features of the fourth edition: 

Superbly photographed eadaver seetions showing realistie colour 

New, improved radiologieal images captured using the most up-to-date equipment 

Additional disseetions of the sku11 and brain 

Comprehensive labelling updated with the latestterminology 

lnvaluable additional notes giving extra detail on anatomieal and radiologieal features 


Beautifully presented in a generous format, Human Seetional Anatomy e ontinues to be an invaluable 
resource for all radiologists, radiographers, surgeons and medies, in training and in praetiee, and an 
essential eomponent of departmental and general medieal library eolleetions. 
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